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(57) Abstract 

Novel compounds arc provided which are in* 
hibitors of MTP and thus are useful for lowering serum 
lipids and treating atherosclerosis and related diseases, 
and have the structure (I) or (IA) or (IB) including phar- 
maceutically acceptable salts thereof or prodrug esters 
thereof, wherein q is 0, 1 or 2; R* is H, alkyl, aryl or 
halogen; A is (1) a bond; (2) -0-; or (3) (i); B is: (ii) 
or (iii) or (iv) or (v) (wherein (a - 2, 3 or 4)) or (vi) or 
(vii) or (vin); and wherein L 2 , L l . R 1 , R 2 , R 3 , R 3 ', R 3 » 
R* R 4 , R 4 ', R 5 , X, (ix), (x) and (xi) are as denned 
herein. 
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CONFORMATIONAL!^ RESTRICTED AROMATIC INHIBITORS OF 
MICROSOMAL TRI GLYCERIDE TRANSFER PROTEIN AND METHOD 

Field of the Invention 
5 This invention relates to novel 

conformational^ restricted aromatic compounds 
which inhibit microsomal triglyceride transfer 
protein, and to methods for decreasing serum lipids 
and treating atherosclerosis employing such 
10 compounds. 

BflcXgrowfl °t the invention 
The microsomal triglyceride transfer 
protein (MTP) catalyzes the transport of 

15 triglyceride (TG) , cholesteryl ester (CE) , and 

phosphatidylcholine - (PC)~"Between small unilamellar 
vesicles (SUV) . Wetterau & Zilversmit, Chem. Phvs. 
Lipids 38 , 205-22 (1985) . When transfer rates are 
expressed as the percent of the donor lipid 

20 transferred per time, MTP expresses a distinct 

preference for neutral lipid transport (TG and CE) , 
relative to phospholipid transport. The protein 
from bovine liver has been isolated and 
characterized. Wetterau & Zilversmit, Chem . Phvs . 

25 Lipids 38. 205-22 (1985). Polyacrylamide gel 
electrophoresis (PAGE) analysis of the purified 
protein suggests that the transfer protein is a 
complex of two subunits of apparent molecular 
weights 58,000 and 88,000, since a single band was 

30 present when purified MTP was electrophoresed under 
nondenaturing condition, while two bands of 
apparent molecular weights 58,000 and 88,000 were 
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identified when electrophoresis was performed in 
the presence of sodium dodecyl sulfate (SDS) . 
These two polypeptides are hereinafter referred to 
as 58 kDa and 88 kDa, respectively, or the 58 kDa 

5 and the 88 kDa component of MTP, respectively, or 
the low molecular weight subunit and the high 
molecular weight subunit of MTP, respectively. 

Characterization of the 58,000 molecular 
weight component of bovine MTP indicates that it is 

10 the previously characterized multifunctional 
protein, protein disulfide isomerase (PDI) . 
Wetterau et al . , J. Biol. Chem. 251* 9800-7 (1990) , 
The presence of PDI in the transfer protein is 
supported by evidence showing that (1) the amino 

15 terminal 25 amino acids of the bovine 58,000 kDa 
component of MTP is identical to that of bovine 
PDI, and (2) disulfide isomerase activity was 
expressed by bovine MTP following the dissociation 
of the 58 kDa - 88 kDa protein complex. In 

20 addition, antibodies raised against bovine PDI, a 

protein which by i t s e if~has~no TG— transfer _ 

activity, were able to immunoprecipitate bovine TG 
transfer activity from a solution containing 
purified bovine MTP. 

25 PDI normally plays a role in the folding 

and assembly of newly synthesized disulfide bonded 
proteins within the lumen of the endoplasmic 
reticulum. Bulleid & Freedman, Efctturq 335 , 649-51 
(1988) . It catalyzes the proper pairing of 

30 cysteine residues into disulfide bonds, thus 

catalyzing the proper folding of disulfide bonded 
proteins. In addition, PDI has been reported to be 
identical to the beta subunit of human prolyl 4- 
hydroxylase. Koivu et al, . J, Biol. Chem. 262 . 

35 6447-9 (1987) . The role of PDI in the bovine 

transfer protein is not clear. It does appear to 
be an essential component of the transfer protein 
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as dissociation of PDI from the 88 JcDa component of 
bovine MTP by either low concentrations of a 
denaturant (guanidine HCl) , a chaotropic agent 
(sodium per chlorate) , or a nondenaturing detergent 
5 (octyl glucoside) results in a loss of transfer 
activity. Wetterau et frl , . Biochemistry 9728- 
35 (1991), Isolated bovine PDI has no apparent 
lipid transfer activity, suggesting that either the 
88 kDa polypeptide is the transfer protein or that 
10 it confers transfer activity to the protein 
complex. 

The tissue and subcellular distribution of 
MTP activity in rats has been investigated. 
Wetterau & Zilversmit, Biochem. Biophvs. Acta £25, 
15 610-7 (1986) . Lipid transfer activity was found in 
liver and intestine. Little or no transfer 
activity was found in plasma, brain, heart, or 
kidney. Within the liver, MTP was a soluble 
protein located within the lumen of the microsomal 
20 fraction. Approximately equal concentrations were 

— f o\md^.n^the smoothnand~rough-microsomes^ 

Abetalipoproteinemia is an autosomal 
recessive disease characterized by a virtual 
absence of plasma lipoproteins which contain 
25 apolipoprotein B (apoB) . Kane & Havel in The 

fletafr?;Uc BaPis of Inherited Piseetge, sixth 
edition, 1139-64 (1989). Plasma TG levels may be 
as low as a few mg/dL, and they fail to rise after 
fat ingestion. Plasma cholesterol levels are often 

30 only 20-45 mg/dL. These abnormalities are the 

result of a genetic defect in the assembly and/or 
secretion of very low density lipoproteins (VLDL) 
in the liver and chylomicrons in the intestine. 
The molecular basis for this defect has not been 

35 previously determined. In subjects examined, 
triglyceride, phospholipid, and cholesterol 
synthesis appear normal. At autopsy, subjects are 
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free of atherosclerosis . Schaef er et al. , CJ-in. 
Cheyn. 34/ B9-12 (1988) . A link between the apoB 
gene and abetalipoproteinemia has been excluded in 
several families. Talmud et al. . J. Clin. Invest. 

5 S2, 1803-6 (1988) and Huang et al. . Am. J. Hum. 
Genet. 46. 1141-8 (1990). 

Subjects with abetalipoproteinemia are 
afflicted with numerous maladies. Kane & Havel, 
supra . Subjects have fat malabsorption and TG 

10 accumulation in their enterocytes and hepatocytes. 
Due to the absence of TOrich plasma lipoproteins, 
there is a defect in the transport of fat-soluble 
vitamins such as vitamin E. This results in 
acanthocytosis of erythrocytes, spinocerebellar 

15 ataxia with degeneration of the fasciculus cuneatus 
and gracilis, peripheral neuropathy, degenerative 
pigmentary retinopathy, and ceroid myopathy. 
Treatment of abetalipoproteinemic subjects includes 
dietary restriction of fat intake and dietary 

20 supplementation with vitamins A, E and K. 

In vitro . MTP cataT^rceiTTh^trattsport of— — 
lipid molecules between phospholipid membranes. 
Presumably, it plays a similar role in vivo , and 
thus plays some role in lipid metabolism. The 

25 subcellular (lumen of the microsomal fraction) and 
tissue distribution (liver and intestine) of MTP 
have led to speculation that it plays a role in the 
assembly of plasma lipoproteins, as these are the 
sites of plasma lipoprotein assembly, Wetterau & 

30 Zilversmit, Biochem. Bioohvs. Acta 875 . 610-7 
(1986) . The ability of MTP to catalyze the 
transport of TG between membranes is consistent 
with this hypothesis, and suggests that MTP may 
catalyze the transport of TG from its site of 

35 synthesis in the endoplasmic reticulum (ER) 

membrane to nascent lipoprotein particles within 
the lumen of the ER. 
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Olofsson and colleagues have studied 
lipoprotein assembly in HepG2 cells* Bostrom 
al. , J, Biol. Chem. 262, 4434-42 (1988). Their 
results suggest small precursor lipoproteins become 
5 larger with time. This would be consistent with 
the addition or transfer of lipid molecules to 
nascent lipoproteins as they are assembled. MTP 
may play a role in this process. In support of 
this hypothesis, Howell and Palade, J. Cell Biol. 

10 12, 833-45 (1982), isolated nascent lipoproteins 
from the hepatic Golgi fraction of rat liver. 
There was a spectrum of sizes of particles present 
with varying lipid and protein compositions. 
Particles of high density lipoprotein (HDL) 

15 density, yet containing apoB, were found. Higgins 
and Hutson, J. Lipid Res. 25, 1295-1305 (1984), 
reported lipoproteins isolated from Golgi were 
consistently larger than those from the endoplasmic 
reticulum, again suggesting the assembly of 

20 lipoproteins is a progressive event. However, 
""there is~rio ^ixectr^vidence~in~ the-prior art— — 
demonstrating that MTP plays a role in lipid 
metabolism or the assembly of plasma lipoprotein. 
Recent reports (Science, Vol. 258, page 

25 999, 1992; D. Sharp et al, Nature, Vol. 365, page 
65, 1993) demonstrate that the defect causing 
abetalipoproteinemia is in the MTP gene, and as a 
result, the MTP protein. Individuals with 
abetalipoproteinemia have no MTP activity, as a 

30 result of mutations in the MTP gene, some of which 
have been characterized. These results indicate 
that MTP is required for the synthesis of apoB 
containing lipoproteins, such as VLDL, the 
precursor to LDL. It therefore follows that 

35 inhibitors of MTP would inhibit the synthesis of 
VLDL and LDL, thereby lowering VLDL levels, LDL 
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10 



levels, cholesterol levels, and triglyceride levels 
in animals and man.^ 

Canadian Patent Application No, 2,091,102 
published March 2, 1994 (corresponding to U,S, 
application Serial No* 117,362, filed September 3, 
1993 (file DC21b) ) which is incorporated herein by 
reference) , reports MTP inhibitors which also block 
the production of apoB containing lipoproteins in a 
human hepatic cell line (HepG2 cells) . This 
provides further support for the proposal that an 
MTP inhibitor would lower apoB containing 
lipoprotein and lipid levels in vivo . This 
Canadian patent application discloses a method for 
identifying the MTP inhibitors 



wMch_ has^_the^aam -4- 
piperidinyl) -2 , 3-dihydro-3~oxo-lH~isoindole~ 
hydrochloride and 



which has the name l-[3-(6-fluoro-l-tetralanyl)- 
methyl ] -4-O-methoxyphenyl piperazine . 

EP 0643057A1 published March 15, 1995, 
discloses MTP inhibitors of the structure 
I 




F 




25 




or 



II 



- 6 - 



WO 97/26240 



TCT/US97/00587 




10 



r8, r9 and R 10 are independently hydrogen, alkyl, 
alkenyl, alkynyl, aryl # arylalkyl, heteroaryl, 
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl; 



Y ±8 -(CH 2 ) B - or — C— 

o 



where m is 2 or 3; 

Ri is alkyl, alkenyl, alkynyl, aryl, 

15 heteroaryl, arylalkyl (wherein alkyl has at least 2 
carbons), diary Ialkyl7^s^lalkervl7^ aiarylalk^rr- 
aiylalkynyl, diary lalkynyl , diarylalkylaryl , 
heteroarylalkyl (wherein alkyl has at least 2 
carbons), cycloalkyl, or cycloalkylalkyl (wherein 

20 alkyl has at least 2 carbons); all of the 
aforementioned R 1 groups being optionally 
substituted through available carbon atoms with 1, 
2, or 3 groups selected from halo, haloalkyl, 
alkyl, alkenyl, alkoxy, aryloxy, aryl, arylalkyl, 

25 alkylmercapto, arylmercapto , cycloalkyl, 
cycloalkylalkyl, heteroaryl, fluorenyl, 
heteroarylalkyl, hydroxy or oxo; or 

Ri is a group of the structure 
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5 




Rll is a bond, alkylene. alkenylene or 
alkynylene of up to 6 carbon atoms, arylene (for 
example 

-o- 1 

or mixed arylene-alkylene (for example 



10 where n is 1 to 6; 

r12 is hydrogen, alkyl, alkenyl, aryl, 
heteroaryl, haloalkyl, arylalkyl, arylalkenyl, 
cycloalkyl, aryloxy. alkoxy, arylalkoxy, 

heteroarylalkyl or cycloalkylalkyl; 

15 z is a bond, O. S, N-alkyl, N-aryl, or 

alkylene or alkenylene of from 1 to 5 carbon atoms; 

r13, rH, R 15 , and R 16 are independently 
hydrogen, alkyl, halo, haloalkyl, aryl, cycloalkyl, 
cycloheteroalkyl, alkenyl, alkynyl. hydroxy, 
20 alkoxy, nitro, amino, thio, alkylsulfonyl, 
arylsulfonyl, alkylthio, arylthio, carboxy, 
aminocarbonyl, alkylcarbonyloxy, 
alkylcarbonylamino, arylalkyl, heteroaryl, 
heteroarylalkyl, or aryloxy ; 
25 or R 1 is 

R 

— (CH a ) p — ( 

R™ 

wherein p is 1 to 8 and R« and R« are each 
independently H, alkyl, alkenyl, aryl, arylalkyl, 
30 heteroaryl, heteroarylalkyl, cycloalkyl or 
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cycloalkylalkyl, at least one of R 17 and R 18 being 
other than H; 

or R 1 is 



5 wherein R 19 is aryl or heteroaryl; 

R 20 is aryl or heteroaryl ; 

r21 is H, alkyl, aryl, alkylaryl, arylalkyl, 
aryloxy, arylalkoxy, heteroaryl, heteroarylalkyl , 
heteroarylalkoxy, cycloalkyl, cycloalkylalkyl or 

10 cycloalkylalkoxy; 

R 2 , R 3 , R 4 are independently hydrogen, halo, 
alkyl, haloalkyl, alkenyl, alkoxy, aryloay, aryl, 
arylalkyl, alkylmercapto, arylmercapto, cycloalkyl, 
cycloalkylalkyl, heteroaryl, heteroarylalkyl, 

15 hydroxy or haloalkyl; 

R 5 is alkyl of at least 2 carbons, alkenyl, 
alkynyl, aryl, heteroaryl, arylalkyl, 
heteroarylalkyl, cycloalkyl, cycloalkylalkyl, 
polycycloalkyl , polycycloalkylalkyl , cycloalkenyl , 

20 c^loalkenylalT^lT^lycycloallcenyl"; 

polycycloalkenylalkyl, heteroarylcarbonyl , all of 
the R 5 and R 6 substituents being optionally 
substituted through available carbon atoms with 1, 
2, or 3 groups selected from hydrogen, halo, alkyl, 

25 haloalkyl, alkoxy, haloalkoxy, alkenyl, alkynyl, 
cycloalkyl , cycloalkylalkyl , cycloheteroalkyl , 
cycloheteroalky-lalkyl, aryl, heteroaryl, 
arylalkyl, arylcycloalkyl , arylalkynyl, aryloxy, 
aryloxyalkyl, arylalkoxy, arylazo, heteroaryloxo, 

30 heteroarylalkyl, heteroarylalkenyl , heteroaryloxy, 
hydroxy, nitro, cyano, amino, substituted amino 
(wherein the amino includes 1 or 2 substituents 
which are alkyl, or aryl or any of the other aryl 
compounds mentioned in the definitions), thiol, 

35 alkyl thio, aryl thio, heteroaryl thio, arylthioalkyl , 
alkylcarbonyl , arylcarbonyl , arylaminocarbonyl , 
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alkoxycarbonyl, aitdnocarbonyl , 
alkynylaminocarbonyl , a Iky 1 amino - c arbony 1 , 
alkenylaminocarbonyl , alkylcarbonyloxy , 
arylcarbonyloxy , alkylcarbonylamino , arylcarbonyl - 

5 amino, arylsulf inyl, arylsulf inylalkyl, 

arylsulf onyl , alkylsulf onyl , arylsulf onylamino ; 
with the proviso that when R 5 is CH3, R 6 is not H; 
and where R 5 is phenyl, the phenyl preferably 
includes an ortho hydrophobic substituent such as 

10 alkyl, haloalkyl, aryl, aryloxy or arylalkyl; 

R 6 is hydrogen or C1-C4 alkyl or C1-C4 
alkenyl ; 

R 7 is alkyl, aryl or arylalkyl wherein 
alkyl or the alkyl portion is optionally 
15 substituted with oxo; and 

including pharmaceutical^ acceptable salts 
and anions thereof. 
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In the formula I compounds, where X is CH2 
and R 2 , R 3 and R 4 are each H, R 1 will be other 
than 3,3-diphenylpropyl. 

In the formula III compounds, where one of 
5 R 2 , r3 and R 4 is 6-fluoro, and the others are H, R 7 
will be other than 4-O-methoxyphenyl. 

U.S. Application Serial No. 472,067, filed 
June 6, 1995 {file DC21e) discloses compounds of 
the structure 

10 * 

or 




R 4 



or 

15 or 

or 

O 




R4 
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o o 

it '» 

where Q Is — c — or — S— 

n 

o 



X is: CHR 8 , - C— , -CH- CH- or = C- ; 

O \p R 9 R 1D 

R 8 , R 9 and R 10 are independently hydrogen, alkyl, 
5 alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, 
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl; 

Y 10 -(CH a ) m - or — c— 
0 

wherein m is 2 or 3; 

10 R 1 is alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, arylalkyl wherein alkyl has at least 2 
carbons, diarylalkyl, arylalkenyl, diary lalkenyl , 
arylalkynyl, diarylalkynyl , diarylalkylaryl , 
heteroarylalkyl wherein alkyl has at least 2 

15 carbons, cycloalkyl, or cycloalkylalkyl wherein 
alkyl has at least 2 carbons, all optionally 
substituted through available carbon atoms with 1, 

2 , 3 or 4 ^^^"selected^f r^iriialo7~haloalk?yl~,-- 

alkyl, alkenyl, alkoxy, aryloxy, aryl, arylalkyl, 

20 alkylmercapto, arylmercapto, cycloalkyl, cyclo- 
alkylalkyl, heteroaryl, fluorenyl, heteroarylalkyl, 
hydroxy or oxo; 

or R 1 is a fluorenyl -type group of the 
structure 

25 
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or 




; or 



R 1 is an indenyl-type group of the structure 




R 15» (CHi 
E (a = 2,3 or 4) 



or 




16a 



or 



- R 11. Z 1 




R 16a (CHJ. 



10 



15 



20 



Z 1 and Z 2 are the same or different and are 
independently a bond, 0, S, 



H 

or — C— 
OH 



S S — NH-C — » — N C — » — C- 

0 VOj 2 o «"<yl O O 

with the proviso that with respect to B, at least 

one of Z 1 and Z 2 will be other than a bond; R 11 is 

a bond, alkylene, alkenylene or alkynylene of up to 

10 carbon atoms; arylene or mixed arylene-alkylene; 

R 12 is hydrogen, alkyl, alkenyl, aryl, haloalkyl, 

trihaloalkyl, trihaloalkylalkyl , heteroaryl, 

heteroarylalkyl , arylalkyl, arylalkenyl, cyclo- 

alkyl, aryloxy, alkoxy, arylalkoxy or cycloalkyl- 

alkyl, with the provisos that 
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(1) when R 12 is H, aryloxy, alkoxy or 

-NH-C- .-N C- ~C- 

arylalkoxy, then Z 2 ' is O alkyl O ' o 

or a bond and 

(2) when Z 2 is a bond, R 12 cannot be 
5 heteroaryl or heteroarylalkyl ; 

Z is bond, O, S, N-alkyl, N-aryl, or 
alkylene or alkenylene from 1 to 5 carbon atoms; 
R 13 , R 14 , R 15 , and R 16 are independently hydrogen, 
alkyl, halo, haloalkyl, aryl, cycloalkyl, cyclo- 

10 heteroalkyl, alkenyl, alkynyl, hydroxy, alkoxy, 
nitro, amino, thio, alkylsulfonyl, arylsulf onyl, 
alkyl thio, aryl thio, aminocarbony 1 , alkylcarbon- 
yloxy, arylcarbonylamino, alkylcarbonylamino, 
arylalkyl, heteroaryl, heteroarylalkyl or aryloxy; 

15 R 15a and R 16a are independently hydrogen, 

alkyl, halo, haloalkyl, aryl, cycloalkyl, cyclo- 
heteroalkyl, alkenyl, alkynyl, alkoxy, alkyl- 
sulfonyl, arylsulf onyl, alkyl thio, aryl thio, amino- 
carbony 1 , alky lcarbonyloxy , ary lcarbonylamino , 

20 alkyKafbor^ 



heteroarylalkyl, or aryloxy; 

or R 1 is a group of the structure 

(CH a ) p — 

25 wherein p is 1 to 8 and R 17 and R 18 are each 

independently H, alkyl, alkenyl, aryl, arylalkyl, 
heteroaryl, heteroarylalkyl, cycloalkyl or 
cycloalkylalkyl at least one of R 17 and R 18 being 
other than H; 

30 or R 1 is a group of the structure 

— R 1 * < 

wherein R 19 is aryl or heteroaryl; 
R 20 is aryl or heteroaryl ; 
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R 21 is H, alkyl, aryl, alkylaryl, arylalkyl, 
aryloxy, arylalkoxy, heteroaryl, heteroarylalkyl , 
heteroarylalkoxy, cycloalkyl, cycloalkylalkyl or 
cycloalkylalkoxy; 
5 R 2 , R 3 , R 4 are independently hydrogen, 

halo, alkyl, alkenyl, alkoxy, aryloxy, aryl, 
arylalkyl , alkylmercapto , arylmercapto , cycloalkyl , 
cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
hydroxy or haloalkyl; 

10 R 5 is independently alkyl, alkenyl, alkynyl, 

aryl, alkoxy, aryloxy, arylalkoxy, heteroaryl, 
arylalkyl, heteroarylalkyl , cycloalkyl, cycloalkyl- 
alkyl, polycycloalkyl , polycycloalkylalkyl , 
cycloalkenyl, cycloheteroalkyl, heteroaryloxy, 

15 cycloalkenylalkyl, polycycloalkenyl , polycyclo- 
alkenylalkyl , heteroarylcarbonyl , amino , alkyl - 
amino, arylamino, heteroarylamino , cycloalkyloxy, 
cycloalkylamino, all optionally substituted through 
available carbon atoms with 1, 2, 3 or 4 groups 

20 selected from hydrogen, halo, alkyl, haloalkyl, 
alkoxy7~haloalkoxy, alkenyl, alkynyl, cycloalkyl, 
cycloalkylalkyl , cycloheteroalkyl , cyclohetero- 
alkylalkyl, aryl, heteroaryl, arylalkyl, arylcyclo- 
alkyl, arylalkenyl, arylalkynyl, aryloxy, aryloxy- 

25 alkyl, arylalkoxy, arylazo, heteroaryloxo, hetero- 
arylalkyl, heteroarylalkenyl , heteroaryloxy, 
hydroxy, nitro, cyano, amino, substituted amino, 
thiol, alkyl thio, arylthio, heteroaryl thio, 
arylthioalkyl, alkylcarbonyl , arylcarbony 1 , 

30 arylaminocarbonyl , alkoxycarbonyl , aminocarbonyl , 
alkynylaminocarbony 1 , alkylaminocarbony 1 , alkenyl - 
aminocarbonyl , alkyl carbony loxy , ary lcarbonyloxy , 
alkylcarbonylamino , arylcarbonylamino , arylsul- 
finyl, arylsulf inylalkyl, arylsulf onyl, alkylsul- 

35 fonyl, arylsulf onylamino, heteroarylcarbonylamino , 
heteroarylsulf inyl , heteroaryl thio , heteroaryl - 
sulf onyl , alkylsulf inyl ; 
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■ r6 is hydrogen or C1-C4 alkyl or. C1-C4 
alkenyl; all optionally substituted with 1, 2, 3 or 
4 groups which may independently be any of the 
substituents listed in the definition of R* set out 
5 above; 

R> is alkyl, aryl or arylalkyl wherein alkyl 
by itself or as part of arylalkyl is optionally 

substituted with oxo 11 ; 

A >S A / S A / S 



10 



, and 

are the same or different and are independently 
selected from heteroaryl containing 5- or 6-ring 
members ; and 

N-oxides ^ thereof ; and 
15 pharmaceutically acceptable salts thereof; 

with the provisos that where in the first 
formula X is OfeTand R*, R J and R 4 are each H r 
then Rl will be other than 3,3-diphenylpropyl, and 
in the fifth formula, where one of R*. R 3 and R 4 is 
20 6-fluoro, and the others are H, R 7 will be other 
than 4-(2-methoxyphenyl) . 
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gifflww <?f the Invention 
In accordance with the present invention, 
novel compounds are provided which are inhibitors 
of MTP and have the structure 

OH 

O (O), 



A B 11 It B R 

I 0t !fc 



including pharmaceutical ly acceptable salts 
thereof, wherein q is 0, 1 or 2; 
A is (1) a bond; 
10 (2) -O- ; or 

H 

(3) * 5 

where R 5 is H or lower alkyl or R 5 together with R 2 
forms a carbocyclic or heterocyclic ring system 
15 containing 4 to 8 members in the ring* 

B is a fluorenyl-type group of the 

—structure:— — — — 



20 




B is an indenyl-type group of the structure 
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or 




or 



(a -2,3 or 4) 
R 3 




(the above B Is also referred to as 
r* an indenyl-type ring or moiety); 



R x is H, alkyl or aryl; 

R 1 is H, alkyl, alkenyl, alkynyl, alkoxyl, 



5 (alkyl or aiyl)3Si (where each alkyl or aryl group 
is independent), cycloalkyl, cycloalkenyl , 
substituted alkylamino, substituted arylalkylamino , 
aryl, aryl -alkyl, arylamino, aryloxy, 
cycloheteroalkyl, heteroaryl, heteroarylamino , 

4Wl_ heteroaryloxy, arYj^ulfonylfflino , 

heteroaxylsulfonylamino, arylthio, arylsulf inyl, 
arylsulf onyl, alkyl thio, alkylsulf inyl, 
alkylsulf onyl , heteroarylthio , heteroarylsulf inyl , 
heteroarylsulfonyl, -PO(R 13 ) (R 14 ) , (where R 13 and 

15 R 14 are independently alkyl, aryl, alkoxy, aryloxy, 
heteroaryl , heteroarylalkyl , heteroaryloxy , 
heteroarylalkoxy , cycloheteroalkyl , 
cycloheteroalkyl-alkyl , cycloheteroalkoxy , or 
cycloheteroalkylalkoxy) ; R 1 can also be 

20 aminocarbonyl (where the amino may optionally be 
substituted with one or two aryl, alkyl or 
heteroaryl groups); cyano, 1,1- (alkoxyl or 
aryloxy) 2alkyl (where the two aryl or alkyl 
substituents can be independently defined, or 

25 linked to one another to form a ring, such as 1,3- 
dioxane or 1, 3-dioxolane, connected to L 1 (or L. 2 in 
the case of R 2 ) at the 2 -position) ; 1,3-dioxane or 



- 18 - 



WO 97/26240 




PCT/US97/00587 



1,3-dioxolane connected to iA (or L 2 in the case of 
R 2 ) at the 4 -position. 

The R 1 group may have from one to four 
substituents, which can be any of the R 3 groups or 

5 R 1 groups, and any of the preferred R 1 substituents 
set out below. 

R 1 may be substituted with the following 
preferred substituents: alkylcarbonylamino , cyclo- 
alkylcarbonylamino , arylcarbonylamino , heteroary 1 - 

10 carbonylamino, alkoxycarbonylamino, 

aryloxycarbonyl -amino , heteroaryloxylcarbonylamino , 
uriedo (where the uriedo nitrogens may be 
substituted with alkyl, aryl or heteroaryl) , 
heterocyclylcarbonylamino (where the heterocycle is 

15 connected to the carbonyl group via a nitrogen or 
carbon atom), alkylsulfonylamino, 
arylsulfonylamino, heteroarylsulfonylamino, 




R 22 



wher« J is: CHR 23 , — C — -CH — CH- or -C=C- / 
w w**** u ' I | || 

° R 2 * R 25 R 24 R 25 

R 23 , R 24 and R 25 are independently hydrogen, alkyl, 
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, 
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl; 

R 20 , R 21 , R 22 are independently hydrogen, 
halo, alkyl, alkenyl, alkoxy, aryloxy, aryl, 
arylalkyl , alkylmercapto , ary lmer cap to , eye loalky 1 , 
cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
hydroxy or haloalkyl; and these preferred 
substituents may either be directly attached to R 1 , 
or attached via an alkylene chain at an open 
position. 

R 2 is the same or different from R 1 and is 
independently any of the groups set out for R 1 , H, 



20 



25 



30 
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polyhaloalkyl (such as CF3CH2, CF3CF2CH2 or CF 3 ) or 
cycloheteroalkyl, and may be substituted with one 
to four of any of the groups defined for R 3 , or any 
of the substituents preferred for R 1 * 

5 L 1 is a linking group. containing from 1 to 

10 carbons in a linear chain (including alkylene, 
alkenylene or alkynylene) , which may contain, 
within the linking chain any of the following: one 
or two alkenes, one or two alkynes, an oxygen, an 

10 amino group optionally substituted with alkyl or 

aryl, an oxo group; and may be substituted with one 
to five alkyl or halo groups (preferably F) . 

L 2 may be the same or different from L 1 and 
may independently be any of the L 1 groups set out 

15 above or a singe bond. 

R 3 , R 3 ', R 4 and R 4 ' may be the same or 
different and are independently selected from H, 
halogen, CF3, haloalkyl, hydroxy, alkoxy, alkyl, 
aryl, alkenyl, alkenyloxy, alkynyl, alkynyloxy, 

J20_ alkanoyl,_jnjUt^ alkyl thio, alkyl - 

sulf inyl , alkylsulf onyl , carboxy , alkoxycarbonyl , 
aminocarbonyl , alkylcarbonyloxy , 
alky Icarbonylamino , cycloheteroalkyl , 
cycloheteroalkylalkyl, cyano, Ar, Ar-alkyl, ArO, 

25 Ar-amino , Ar-thio, Ar-sulfinyl, Ar-sulfonyl, Ar- 
carbonyl, Ar-carbonyloxy or Ar-carbonylamino, 
wherein Ar is aryl or heteroaryl and Ar may 
optionally include 1, 2 or 3 additional rings fused 
to Ar; 

30 R 3a and R 3b are the same or different and 

are independently any of the R 3 groups except 
hydroxy, nitro, amino or thio; 
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are the same or different and independently 
represent a 5 or 6 .membered heteroaryl ring which 
may contain 1, 2, 3 or 4 heteroatoms in the ring 
which are independently N, S or O; and including N- 
5 oxides . 

X (in the fluorenyl type ring) is a bond, 
or is one of the following groups: 

(1) 8 

I 

<0> n . 

(3) K 

R* 



15 



<4> 



(5) 



R 7 ' \* 



—°\ 7^ 

R 9 R l0 R 9 ' R 10 ' 



(6) — c e 

— I L 



(7) _c- Y 

20 R 9 R 10 

wherein 

Y is 0, N-R 6 or S; 
n* is 0, 1 or 2; 

R 6 is H, lower alkyl, aryl, -C{0)-R 1:L or 
25 -C(0)-0-R n ; 

R 7 and R 8 are the same or different and are 
independently H, alkyl, aryl, halogen, -0-R 12 , or 
R 7 and R 8 together can be oxygen to form a 

ketone ; 

30 R 9 , R 10 , R 9 ' and R 10 ' are the same or 

different and are independently H, lower alkyl, 
aryl or -O-R 11 ; 

R 9 " and R 10 " are the same or different and 
are independently H, lower alkyl, aryl, halogen or 
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-0-R 11 ; 

Rii is alky .or aryl; 
Ri2 is H, alkyl or aryl. 

The following provisos apply to formula I 

5 compounds : 

(a) when R 1 is unsubstituted alkyl or 
unsubstituted arylalkyl, L 1 cannot contain amino; 

(b) when R 1 is alkyl, L 1 cannot contain 
amino and oxo in adjacent positions (to form an 

10 ami do group) ; 

(c) when R 2 L 2 A- is H 2 N-, R 1 ^ cannot 

contain amino; 

(d) when R 1 is cyano, L 1 must have more 

than 2 carbons; 
15 (e) R^-L 1 must contain at least 3 carbons. 

With respect to compounds of the invention 
IA and IB, R 2 L 2 cannot have an O or N atom directly 
attached to S=(0) q or CR*(0H) , and for IA, R 2 L 2 
cannot be H. 

20 With respect to compounds of the invention 

I, IA and IB, where" Ri~blTTl 2 ~is ^clofiet^roaikyl7~ 
pi or R 2 is exclusive of 1 -piper idinyl, 1- 
pyrrolidinyl, 1-azetidinyl or l-(2-oxo- 
pyrrolidinyl) . 

25 The pharmaceutical^ acceptable salts of 

the compounds of formulae I, IA and IB include 
alkali metal salts such as lithium, sodium or 
potassium, alkaline earth metal salts such as 
calcium or magnesium, as well as zinc or aluminum 

30 and other cations such as ammonium, choline, 

diethanolamine, ethylenediamine, t-butylamine , t- 
octylamine, dehydroabietylamine, as well as 
pharmaceutical ly acceptable anions such as 
chloride, bromide, iodide, tartrate, acetate, 
35 methanesulfonate, maleate, succinate, glutarate, 
and salts of naturally occurring amino acids such 
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as arginine, lysine, alanine and the like, and 
prodrug esters thereof. 

In addition, in accordance with the present 
invention, a method for preventing, inhibiting or 
5 treating atherosclerosis, pancreatitis or obesity 
is provided, wherein a compound of formula I, IA or 
IB as defined hereinbefore (and including compounds 
excluded by provisos (a), (b) , (c), (d) and (e) set 
out hereinbefore) is administered in an amount 

10 which decreases the activity of microsomal 
triglyceride transfer protein. 

Furthermore, in accordance with the present 
invention, a method is provided for lowering serum 
lipid levels, cholesterol and/ or triglycerides, or 

15 inhibiting and/or treating hyperlipemia, 
hyper lipid-emia, hyperlipoproteinemia, 
hypercholesterolemia hypertriglyceridemia and/ or 
hyperglycemia, non- insulin dependent diabetes (Type 
II diabetes), wherein a compound of formula I, IA 

20 or IB as defined hereinbefore (and including 

compounds - excluded by provi sos ~ ( a ) _ , (bVr (c) - , (d)~~ 
and (e) set out hereinbefore) is administered in an 
amount which decreases the activity of microsomal 
triglyceride transfer protein. 

25 

Detailed Description Qf tire inveiitiQn 

The following definitions apply to the 
terms as used throughout this specification, unless 
otherwise limited in specific instances. 

30 The term "MTP" refers to a polypeptide or 

protein complex that (1) if obtained from an 
organism (e. g. , cows, humans, etc . ) , can be 
isolated from the microsomal fraction of 
homogenized tissue; and (2) stimulates the 

35 transport of triglycerides, cholesterol esters, or 
phospholipids from synthetic phospholipid vesicles, 
membranes or lipoproteins to synthetic vesicles, 
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membranes, or lipoproteins and which is distinct 
from the cholesterpl ester transfer protein fDrayna 
et al. . Nature 327. 632-634 (1987)] which may have 
similar catalytic properties. 
5 The phrase "stabilizing" atherosclerosis as 

used in the present application refers to slowing 
down the development of and/ or inhibiting the 
formation of new atherosclerotic lesions. 

The phrase "causing the regression of" 
10 atherosclerosis as used in the present application 
refers to reducing and/or eliminating 
atherosclerotic lesions . 

Unless otherwise indicated, the term "lower 
alkyl", "alkyl" or "alk" as employed herein alone 
15 or as part of another group includes both straight 
and branched chain hydrocarbons, containing 1 to 40 
carbons, preferably 1 to 20 carbons, more 
preferably 1 to 12 carbons, in the normal 
chain, such as methyl, ethyl, propyl, isopropyl, 
20 butyl , t -butyl , isobutyl, pentyl, hexyl, isohexyl, 
heptyl , 4 , 4-dimethylpentyl , octyl , 2,2,4- 
tr imethylpentyl , nonyl, decyl, undecyl, dodecyl, 
the various branched chain isomers thereof, and the 
like as well as such groups including 1 to 4 
25 substituents which may be any of the R 3 groups, or 
the R 1 substituents set out herein. 

Unless otherwise indicated, the term 
"cycloalkyl" as employed herein alone or as part of 
another group includes saturated or partially 
30 unsaturated (containing 1 or 2 double bonds) cyclic 
hydrocarbon groups containing 1 to 3 rings, 
including monocyclicalkyl, bicyclicalkyl and 
tricyclicalkyl, containing a total of 3 to 20 
carbons forming the rings, preferably 4 to 12 
35 carbons, forming the ring and which may be fused to 
1 aromatic ring as described for aryl, which 
include cyclopropyl, cyclobutyl, cyclopentyl, 
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cyclohexyl, cycloheptyl, cyclooctyl, Gyclodecyl and 
cyclododecyl , cyclphexenyl , 




any of which groups may be optionally substituted 
with 1 to 4 substituents which may be any of the R 3 
groups, or the R 1 substituents set out herein. 

The term "cycloalkenyl" as employed herein 

10 alone or as part of another group refers to cyclic 
hydrocarbons containing 5 to 20 carbons, preferably 
6 to 12 carbons and 1 or 2 double bonds. Exemplary 
cycloalkenyl groups include cyclopentenyl, cyclo- 
hexenyl , cyclohepteny 1 , eye looc teny 1 , cyclohexa- 

15 dienyl, and cycloheptadienyl, which may be 

optionally substituted as defined for cycloalkyl. 

The term "polycycloalkyl" as employed 
herein alone or as part of another group refers to 
a bridged multicyclic group containing 5 to 20 

20 carbons and containing 0 to 3 bridges, preferably 6 
to 12 carbons and 1 or 2 bridges. Exemplary 
polycycloalkyl groups include [3.3,0]- 
bicyclooc t any 1 , adamantanyl , [2.2.1]- 
bicycloheptanyl, [2 .2 . 2] -bi eye looc tanyl and the 

25 like and may be optionally substituted as defined 
for cycloalkyl. 

The term "polycycloalkenyl" as employed 
herein alone or as part of another group refers to 
a bridged multicyclic group containing 5 to 20 

30 carbons and containing 0 to 3 bridges and 

containing 1 or 2 double bonds, preferably 6 to 12 
carbons and 1 or 2 bridges. Exemplary 
polycycloalkyl groups include [3.3.0]- 
bicyclooc tenyl , [2.2.1] -bicyc loheptenyl , [2.2.2]- 
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bicyclooctenyl and the like and may be optionally 
substituted as defined for cycloalkyl. 

The term "aryl" as employed herein alone or 
as part of another group refers to monocyclic and 

5 bicyclic aromatic groups containing 6 to 10 carbons 
in the ring portion (such as phenyl or naphthyl) 
and may optionally include one to three additional 
rings fused to Ar (such as aryl, cycloalkyl, 
heteroaryl or cycloheteroalkyl rings) and may be 

10 optionally substituted through available carbon 
atoms with 1, 2, or 3 groups selected from 
hydrogen, halo, haloalkyl, alkyl, haloalkyl, 
alkoxy, haloal-koxy, alkenyl, trif luoromethyl, 
trif luoromethoxy , alkynyl , cyclo-alkylalkyl , 

15 cycloheteroalkyl, cycloheteroalkylalkyl, aryl, 
heteroaryl, arylalkyl, aryloxy, aryloxyalkyl , 
arylalkoxy, arylthio, arylazo, heteroarylalkyl , 
heteroarylalkenyl , heteroarylheteroaryl , hetero- 
aryloxy, hydroxy, nitro, cyano, amino, substituted 

20 amino wherein the amino includes 1 or 2 

substituents (which are alkyl, aryl or any of the 
other aryl compounds mentioned in the definitions) , 
thiol, alkyl thio, arylthio, hetero-arylthio, 
arylthioalkyl, alkoxyarylthio , alkylcarbonyl , 

25 arylcarbonyl , alkyl-aminocarbonyl, 

arylaminocarbonyl , alkoxycarbonyl , aminocarbonyl , 

alky Icarbonyloxy , arylcarbonyloxy , 

alky lcarbonylamino , arylcarbony lamino , 

arylsulf inyl , arylsulf inylalkyl , arylsulf onylamino 

30 or arylsulfon-aminocarbonyl or any of the R 3 
groups, or the R 1 substituents set out herein. 

The term "aralkyl" , "aryl-alkyl" or 
"aryllower alkyl" as used herein alone or as part 
of another group refers to alkyl groups as 

35 discussed above having an aryl substituent, such as 
benzyl or phenethyl, or naphthylpropyl # or an aryl 
as defined above. 



- 26 - 



WO 97/26240 



PCI7US97/00587 



The term "lower alkoxy" , "alkoxy", 
"aryloxy" or "aralkoxy" as employed herein alone or 
as part of another group includes any of the above 
alkyl, aralkyl or aryl groups linked to an oxygen 
5 atom. 

The term ■ amino " as employed herein alone 
or as part of another group may optionally be 
substituted with one or two substituents such as 
alkyl, aryl, arylalkyl, heteroaryl, 
10 heteroarylalkyl , cycloheteroalkyl, 

cycloheteroalkylalkyl and/or cycloalkyl. 

The term " lower alkyl thio", alkyl thio", 
"aryl thio" or " aralkyl thio" as employed herein 
alone or as part of another group includes any of 
15 the above alkyl, aralkyl or aryl groups linked to a 
sulfur atom. 

The term "lower alkylamino" , "alkylamino" , 
"arylamino" , or " arylalkylamino " as employed herein 
alone or as part of another group includes any of 
20 the above alkyl, aryl or arylalkyl groups linked to 
a nitrogen atom. 

The term "acyl" as employed herein by 
itself or part of another group, as defined herein, 
refers to an organic radical linked to a carbonyl 

( 9 ) 

25 v c 1 group; examples of acyl groups include 

alkanoyl, alkenoyl, aroyl, aralkanoyl, heteroaroyl, 
cycloal-kanoyl, and the like. 

The term "alkanoyl" as used herein alone or 
as part of another group refers to alkyl linked to 

30 a carbonyl group. 

Unless otherwise indicated, the term "lower 
alkenyl" or "alkenyl" as used herein by itself or 
as part of another group refers to straight or 
branched chain radicals of 2 to 20 carbons, 

35 preferably 3 to 12 carbons, and more preferably 1 
to 8 carbons in the normal chain, which include one 
to six double bonds in the normal chain, such as 
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vinyl, 2-propenyl, 3-butenyl, 2-butenyl, 4- 
pentenyl, 3 -pentenyl, 2-hexenyl, 3-hexenyl, 2- 
heptenyl, 3 -heptenyl, 4 -heptenyl, 3-octenyl, 3- 
noneny 1 , 4 -decenyl , 3 -undecenyl , 4 -dodecenyl , 

5 4, 8, 12-tetradecatrienyl, and the like, and which 
may be optionally substituted with 1 to 4 
substituents, namely, halogen, haloalkyl, alkyl, 
alkoxy, alkenyl, alkynyl, aryl, arylalkyl, 
cycloalkyl, amino, hydroxy, heteroaryl, 

10 cyclohetero-alkyl, alkanoylamino, alkylamido, 

arylcarbonylamino, nitro, cyano, thiol, alkyl thio 
or any of the R 3 groups, or the R 1 substituents set 
out herein. 

Unless otherwise indicated, the term "lower 

15 alkynyl" or "alkynyl" as used herein by itself or 
as part of another group refers to straight or 
branched chain radicals of 2 to 20 carbons, 
preferably 2 to 12 carbons and more pref erably 2 to 
8 carbons in the normal chain, which include one 

20 triple bond in the normal chain, such as 2- 
propynyl7~3~butynyl-^ 

pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3- 
heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4- 
decynyl, 3-undecynyl, 4-dodecynyl and the like, and 

25 which may be optionally substituted with 1 to 4 
substituents, namely, halogen, haloalkyl, alkyl, 
alkoxy, alkenyl, alkynyl, aryl, arylalkyl, 
cycloalkyl, amino, heteroaryl, cycloheteroalkyl , 
hydroxy , alkanoylamino , alkylamido , 

30 arylcarbonylamino, nitro, cyano, thiol, and/ or 
alkyl thio, or any of the R 3 groups, or the R 1 
substituents set out herein. 

The term " alkyl ene" as employed herein 
alone or as part of another group refers to alkyl 

35 groups as defined above having single bonds for 

attachment to other groups at two different carbon 
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atoms and may optionally be substituted as defined 
above for "alkyl".. 

Ther terms M alkeny lene M and "alkynylene" as 
employed herein alone or as part of another group 
5 refer to alkenyl groups as defined above and 
alkynyl groups as defined above, respectively, 
having single bonds for attachment at two different 
carbon atoms. 

Suitable alkylene, alkenylene or alkynylene 

10 groups or {CH 2 )m* (CH 2 ) n or (CH2) P (which may 

include alkylene, alkenylene or alkynylene groups) 
as defined herein, may optionally include 1, 2, or 
3 substituents which include any of the R 3 groups, 
or the R 1 substituents set out herein. 

15 Examples of alkylene, alkenylene and 

alkynylene include 

— CH=CH CH 2 1 — CH 2 CH=CH 5 — C=C CH 2 , 



CH 2 C CH3 CHo 1 CH 2 C- 

II II 

20 — — o- o 

1 

— CH 2 C = CCHj — , — C=CH— CH 2 — > 



(CH a ) 3 — f — (CH 2 ) 3 — , — (CHa) 4 — , 

25 

CH 3 

I 

— (CH a )a C CHaCHa— , CH a CH— , CH 2 CHCHa- 

CTa CH 3 C2H5 



CHCHj— , CHCH 2 CH 2 — y CHCHCHj — ? 

CH 3 C 2 H 5 J CH 3 

CH 3 

30 
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— CH 2 — C— CH 2 » 7"(CH 2 )s — , — (CHa)x~ C— CH 2 — , 

CH 3 7 



CI CH 3 CH 3 

I II 

CH 2 - CH — CH 2 — 9 — (CH 2 ) 2 — CH— , — CH 2 — CH — C — 9 

CH 3 CH 3 



— CH 2 — CH — CH — CH 2 » ~CH a — j!H— CH 2 — CH— f 

CH 3 CH 3 CT 3 CT 3 

CH • CH 2 CH 2 — f CH-CH 2 CH 2 — , CH 2 OCH 2 - # 

OCH 2 CH 2 — CH 2 NHCH 2 — # NHCH 2 CH 2 — 



10 



C«3 — N — CH 2 CH 2 

<CH 2 ) 3 -CF 2 — , CH 2 -N-CH a — or CH 3 

The term "halogen" or "halo" as used herein 
alone or as part of another group refers to 



chlorine, bromine, fluorine, and iodine as well as 
15 CF3, with chlorine or fluorine being preferred. 

The term "metal ion" refers to alkali metal 
ions such as sodium, potassium or lithium and 
alkaline earth metal ions such as magnesium and 
calcium, as well as zinc and aluminum. 
20 The term "cycloheteroalkyl" as used herein 

alone or as part of another group refers to a 5-, 
6- or 7-membered saturated or partially unsaturated 
ring which includes 1 to 2 hetero atoms such as 
nitrogen, oxygen and/or sulfur, linked through a 
25 carbon atom or a heteroatom, where possible, 

optionally via the linker (CH2) P (which is defined 
above) , such as 
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5 and the like. The above groups may include 1 to 4 
substituents such as alkyl, halo, oxo and/or any of 
of the R 3 groups, or the R 1 substituents set out 
herein. In addition, any of the above rings can be 
fused to a cycloalkyl, aryl, heteroaryl or 
10 cycloheteroalkyl ring. 

The term "heteroaryl n as used herein alone 
or as part of another group refers to a 5- or 6- 
membered aromatic ring which includes 1, 2, 3 or 4 
hetero atoms such as nitrogen, oxygen or sulfur, and 
15 such rings fused to an aryl, cycloalkyl, heteroaryl 
or cycloheteroalkyl ring {e.g. benzothiophenyl , 
— indolyl ) , and^nciudes— possible- N-oxides^— such-as— 
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5 



10 




and the like. 

Ar may be either aryl or heteroaryl as 
defined above. 



15 




are the same or different, as defined hereinbefore, 
and are attached to the central ring of the indenyl 
or fluorenyl type group at adjacent positions (that 
is, ortho or 1, 2 -posit ions) . Examples of such 
20 groups include 
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wherein u is selected from 0, S, and NR 7a ; 
R 7a is H, lower alkyl, aryl, -C(0)R 7b , -C(0)OR 7b -* 
R 7b is alkyl or aryl. 
5 The heteroaryl groups including the above 

groups may optionally include 1 to 4 substituents 
such as any of the R 3 groups, or the R 1 
substituents set out herein. In addition, any of 
the above rings can be fused to a cycloalkyl, aryl, 

10 heteroaryl or cycloheteroalkyl ring. 

The term cycloheteroalkylalkyl" as used 
herein alone or as part of another group refers to 
cycloheteroalkyl groups as defined above linked 
through a C atom or heteroatom to a (CH2> P chain. 

15 The term "heteroarylalkyl" or " heteroaryl - 

alkenyl" as used herein alone or as part of another 
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group refers to a heteroaryl group as defined above 
linked through a C atom or heteroatom to a -(CH2) P - 
chain, alkylene or alkenylene as defined above. 

The term "polyhaloalkyl" as used herein 
5 refers to an "alkyl" group as defined above which 
includes from 2 to 9, preferably from 2 to 5, halo 
substituents, such as F or Cl, preferably F, such 
as CF3CH2 , CF3 or CF3CF2CH2. 

Preferred are compounds of formula I 
10 wherein A is NH, 

B is 




x 

X is a bond, oxygen or sulfur; R 3 and R 4 are 
independently H or F. 
15 Preferred R 1 groups are aryl, preferably 

phenyl, heteroaryl, preferably imidazoyl, 
benzimidazolyl, indolyl, or pyridyl (preferably 



substituted with one of the preferred R 1 
substituents : arylcarbonylamino , 

20 heteroary lcarbonyl-amino , cycloalkylcarbonylamino , 
alkoxycarbonylamino , alkylsulf onylamino , 
arylsulf onylamino, heteroaryl-sulf onylamino) , 
PO(OAlkyl) 2 , heteroaryl thio, benzthiazole-2-thio, 
imidazole-2-thio, alkyl, or alkenyl, cycloalkyl 

25 such as cyclohexyl, or l,3-dioxan-2-yl. 

Preferred R 2 groups are alkyl, 
polyf luoroalkyl (such as 1, 1, 1-trif luoroethyl) , 
alkenyl, aryl or heteroaryl (preferably substituted 
with one of the preferred R 1 substituents above) , 

30 or PO(OAlkyl) 2 . 

If R 2 is alkyl, 1, 1 , 1-trif luoroethyl, or 
alkenyl, it is preferred that R 1 is other than 
alkyl or alkenyl. 
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10 



It is preferred that L 1 contains 1 to 5 
atoms in the linear chain and L 2 is a bond or lower 
alkylene . 

Preferred embodiments of formula IA and 
formula IB compounds of the invention include those 
where B, L 1 , L 2 , R 1 and R 2 are as set out with 
respect to the preferred embodiments of the formula 
I compounds, q is 0 or 2 and R x is H, 

Also preferred are compounds of the 
structure 



A is NH, 

L 2 is a bond, 

R 2 is CF3CH2, , 
~^ 1_ is -CH 2 CH 2 CH 2 - or -CH2CH2CH2CH2- , and 

R 1 is heteroaryl which is a 5-membered 
aromatic ring which includes 2 nitrogens, which 
ring is fused to an aryl ring and is substituted on 
the aryl moiety. Exanrples of preferred R 1 groups 
include substituted benzimidazole groups including 



o 




where B is 
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5 The compounds of formulae I, IA and IB may 

be prepared by the exemplary processes described in 
the following reaction schemes . Exemplary reagents 
and procedures for these reactions appear 
hereinafter and in the working Examples. 

10 
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Reaction Scheme 1 (Amides) 
Preparation of Compounds of Formula I where A is 



5 Sph^ne lh 



I 



COOH 




1) base 2) FTUHal 
alkylation 
(Hal=halogen) 




in 



in 



1) amide formation 



e.g. 1) acid chloride formation 
2) R 2 R 5 NH 




la 



A= — 



Scheme IB 



10 



esterffication ArylOOC — L 1 ^ 1 



AryiO 
see Scheme 5 



in 




la 



A = 0 



Aryl = Phenyl, 
4-nitrophenyI, 
or pentaf luorophenyl 



A = -N- 
R 5 



It will be appreciated that in the above 
reactions and the reactions to follow, unless 
otherwise indicated, the moiety "B" in the starting 
15 materials, intermediates and final products is set 
out as 




for purposes of illustration only. 
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It will be appreciated that the rt B M moiety 
in the starting materials, intermediates and final 
products in all reactions set forth herein, unless 
indicated to the contrary may be any of the 
5 f luorenyl-type groups 




(arz2,3or4) R* 



R 3 




15 The above B moieties (including all 

f luorenyl-type groups and all indenyl-type groups) 
are collect-ively referred to as "f luorenyl-type" 
moieties. The use of the first fluorenyl-type 
group (as set out in the previous paragraph) in the 

20 Reaction Schemes is for purposes of illustration 
only; any of the 3 fluorenyl groups or 4 indenyl 
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groups as set out above may be employed in any of 
the Reaction Schemes set out herein in place of 




5 gcheme XQ 

Preparation of Starting Acids II and Dianion III 
(1) 





X 

IV 

(2) 

1) base 2) R 1 0 Hal fT^V^V^ U L 

zv [I J I J 2)C ° 2 

alkylation rn 

Carboxytation 

10 v 

As indicated above, the starting Compound 
IV may also be _ 



R 

15 



or 



\ R 4 " 



X as well as 



(a = 2,3 or 4) R 3 « 

20 
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The above are collectively referred to 
"fluorenyl-type confounds". 

5 As seen in Scheme 1A, in accordance with 

another aspect of the present invention, the 
solution of acid II in an inert organic solvent, 
such as tetrahydrofuran, dioxane or diethyl ether, 
at a reduced temperature of within the range of 

10 from about -40°C to about room temperature , is 
treated with base such as potassium hydroxide, 
potassium tert -but oxide, lithium or potassium 
bis(trimethylsilylamide) , or n-butyl lithium in an 
inert organic solvent such as hexane, 

15 tetrahydrofuran or diethyl ether, while maintaining 

tempera ture of the reaction mixture below from 
about -40°C to about room temperature. The 
reaction mixture is treated with R 1 halide such as 
an alkylhalide, for example, 3-phenylpropylbromide 

20 to form the alkylated product III. 

The above dianion formation reaction is 
carried out employing a molar ratio of 
R^alideiacid II of within the range from about 
10:1 to about 0.5:1,. preferably from about 2:1 to 

25 about 0.8:1. 

Alternatively, the compound III may be 
prepared as shown in Scheme 1C(2) wherein 
fluorenyl-type compound IV is treated with base, 
such as described above, for example n- 

30 butyllithium, and then reacted with Rihalide, such 
as alkylhalide, as described above, to give 
compound V. Treatment of V with base, such as 
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described hereinbefore such as n~butyl- lithium, 
followed by treatment of the reaction mixture with 
CO2 (carboxylation) gives III. 

As seen in Scheme 10(1), acid II may be 
5 formed by treating fluorenyl-type compound IV with 
base (as described above with respect to Scheme 
1C(2) , followed by treatment with CO2 
(carboxylation), to form II. 

The amide la of the invention is formed by 
10 treating III with thionyl chloride or oxalyl 
chloride in an inert organic solvent such as 
dichlorome thane (optionally in the presence of 
dimethyl formamide (DMF) ) to form the acid chloride 
IIIA 

15 

o 




IIIA 



Acid chloride IIIA, without separation from the 
reaction mixture, is treated with amine (R 2 L 2 )R 5 NH 
at a reduced temperature within the range from 
20 about -40°C to about room temperature, to form the 
amide la. 

In carrying out the above reaction to form 
amide la, the amine will be employed in a molar 
ratio to acid chloride IIIA within the range from 

25 about 4:1, to about 1:1, optionally in the presence 
of a tertiary amine base or other acid scavenger. 

Alternatively, as seen in Scheme IB, amide 
I may be prepared by esterifying III (as shown in 
Scheme 6) by reacting III with a phenol such as 

30 phenol, 4-nitrophenol, or pentafluorophenol and DCC 
(dicyclo-hexylcarbodiimide) or EDCI (1- (3-dimethyl- 
amino-propyl) -3-ethylcarbodiimide) , optionally in 
the presence of HOBT (1-hydroxybenzotriazole) 
through the intermediary of an aryl ester such as 
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phenyl, p-N0 2 -phenyl or pentaf luorophenyl, followed 
by treatment with a primary or secondary amine to 
give la. 

In carrying out the above reaction, the 
5 amine will be employed in a molar ratio to ester 
within the range form about 10:1, to about 1:1. 

Alternative formation of amide la from acid 
III and R 2 R 5 NH can be carried out via standard 
literature procedures. 
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Ruction Schema 2 (Amides) 

Alternative Preparation of Compounds of Formula la 
— N- 

where A is R 



COOH 




ggterfflcatjon 
with an allylic 

alcohol 
(see scheme 6) 




VI 



1) base 

2) optlonal sllylatlon 

3) enolate Ciaisen 
rearrangement VI1 




where R a , R* 1 , R b independently are H, alky I, 
aryl, cycloalkyi or heteroaryl 



VII 



1) acid chloride formation 

2) <rM)R^IH — - 



(r 1 l 1 is ch 2 -c=c;^ ) 



As seen in Reaction Scheme 2, amides of the 
invention of structure I can also be prepared by 
esterifying acid II with an allylic alcohol (as 
described in Scheme 5) , to form ester VI which is 

10 treated with base, such as lithium diisopropyl 
amide or potassium bis { trimethylsilylamide) 
(optionally in the presence of a 
triorganosilyl chloride, such as 
t r ime thy Is ilyl chloride) , to give the enolate- 

15 Ciaisen rearrangement acid product VII. Acid VII 
is then converted to amide la of the invention 
employing conditions as described with respect to 
Scheme 1. 

In carrying out the above reaction, the 
20 base treatment and enolate-Claisen rearrangement 

were performed at a temperature within the range of 
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from about -20 to about 100°C, preferably from 
about 25° to about. 80°C, to form la where R^L 1 is 
as defined above in Scheme 2. 



10 



Reaction sch<*m$ 3 (frnAflss) 
Alternative Preparation of Compounds of Formula Ic 



where A = 



- R 5 



COOH (RVjR^OC H 

folttion frVl 1)baW2)RlLlH ? 1 la 

alkylation 





VIII 



As seen in Reaction Scheme 3, compounds of 
structure I of the invention can be prepared 
optionally through amide formation (as described in 
Reaction Scheme 1 or via other known coupling 
15 procedures) from acid II to give compounds of 

formula VIII. Treatment of VIII with base, such as 



lithium di~i~s"opropylmtixie^ 



bis (trimethylsilyl) amide, followed by quenching the 
anion with an alkyl halide gives compounds of the 
20 formula I. In the specific case where R 5 is H, a 
dianion can be prepared requiring > two equivalents 
of base; the dianion can be trapped with an alkyl 
halide to give I. 
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Reaction Scheme 4 
Preparation of Ketones I (A is a bond) 



Scheme 
4A 



HOOC^ , L 1 - R 1 




XX 



XIX 



(COCI) 2 , DMF (cat.) 

or ■ „ 

SOCl 2 
acid chloride formation 



p 

CIC^ ^ L 1 - R 1 




R 2 L 2 MgHal, Cui 
ketone formation 




X 
xx 



Scheme 
4B 



L 1 -R 1 




1) base 



R\ 2 C 



2)R 2 L 2 COHal 
Acylation 



L - R 1 




Id 

A = bond 



Compounds of the formula I of the invention 
wherein A = bond can be prepared as shown in 
Reaction Schemes 4A and 4B. 

As seen in Scheme 4A, acid chloride 
10 formation under standard methods gives compound IX, 
which can be reacted with Grignard reagents and 
copper (I) iodide to give the compound of the 
invention I. 

As seen in Scheme 4B, optionally, ketones 
15 can be formed by treatment of X with base, followed 
by acylation with an acid halide (R 2 L 2 COHal) , 
preferably chloride or fluoride, to give compounds 
of the invention I. 
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Reaction Scheme 5 (Class Esters) 
Preparation of Esters I (A - -0-) 

Scheme 5A: 



HO 



C L 1 -R 1 1)Acid f R 2 L 2 OHor RVo 2 a L'-B 




X 
ill 



2X0001)2, R 2 L 2 OH 
esterificatlon 
or 

R 2 CHN 2 




Ie 
A = -0- 



Scheme SB: 
HOaC^H 




ii 



1)Acid f R 2 L 2 OHor 
2X0001)2, R 2 L 2 OH 
or 

3) DC0, HOBT, 
DMAP, R 2 L 2 OH 
esterifl cation 



RVOjC^H 




xii 



RVOaC^H 




DBase 



RVo 2 t 



X 
XIX 



2)R 1 L 1 Hal 
alkylation 




As seen in Reaction Scheme 5A, compounds of 



formula I of the invention wherein A = oxygen can~ 
be prepared by an acid catalyzed esterif ication of 
acid III employing an acid such as H2SO4 or p- 
toluene-sulf onic acid in the presence of an alcohol 

10 such as allyl alcohol, ethanol or methanol. 

Alternatively, activation of the acid III to the 
acid chloride (with oxaly chloride or thionyl 
chloride) followed by treatment with an alcohol 
optionally in the presence of a tertiary amine base 

15 or other acid scavenger, gives compounds of formula 
I. 

Various additional methods of activation 
include mixed anhydride formation ((CF3COO)2 or i- 
BuOCOCl) or formation of the acylimidazole 
20 (carbonyldiimidazole) or with DCC and H0BT in the 
presence of DMAP (4-dimethylaminopyridine) . These 
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activated intermediates readily form esters upon 
treatment with alcohols. 

Scheme 5B involves esterif ication of acids 
II to compound XII which is subjected to alkylation 
5 to give le* 

Reaction Scheme 6 (Class Alcohols IB) 
Preparation of Alcohols (IB) 

Scheme 6A: 



OH 




Id IBa 
A*bond 



10 




Id 
A=bond 



1)R X M 



nucleophllkc 



addition 

where M = U, MgCI, 
MgBr, CeCI 2 , 




IBb 



15 



Compounds of formula Id, with A = bond, can 
be reduced by methods known in the art, such as 
sodium borohydride, to give alcohols of the 
invention IBa (Scheme 5A) . 

Ketones of formula Id can also be reacted 
with alkyl metals, such as alkyl lithium or 
Grignard reagents, to give the tertiary alcohols of 
the invention of structure IBb (Scheme 6B) . 



20 
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Reactiw Sclrenre 7 (Amines from ISQPYMfltgs) 
Preparation of Amides If (A is NH) 

Scheme 8A „ 

fft 2 HNC^L 1 -R 1 

Dbase 
2)R 1 L 1 Hal 

If 
A = NH 






Compounds of formula I where A is -NH- 
(amides) can be prepared by the methods shown in 
Reaction Scheme 7A from known compound IV. 
TO Treatment ~of~ compounds IV-with-base— sueh-as-n=BuLi 
followed by reacting the anion with an isocyanate 
gives compound XIII, Compound XIII can be further 
transformed to compounds of the formula If as shown 
above. 

15 In a similar manner, as seen in Scheme 7B, 

compound V can be transformed to compounds of the 
formula If. 
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Reaction Scheme 8 



XIV 



Ih (Y=Hal) 
XlVa (Y=OPG) 



Y*OPG 
Deprotectlon 
F- (for example, 
n~Bu 4 NF) 




OH 



xrvb 



— L*ft 2 — 


Amide 




formation 




R a R b NH 




such 



whera PG is an oxygon protecting group, 
as t-Bu(CH3>2Si or tBu(Ph) 2 Si~ 
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amine 
K 2 C0 3 

DMF 




NR*,R b 



Arfouzov 
Reaction 



Ih 




Excess R 13 R 14 P(OQ 1 ) 

-20°C to180°C 
and Q 1 is alkyl, triorganosilyl (such as trimethylsllyl 
or t-buty Idimethylsllyl), H, the tatter In the 
presence of base such as butylllthlum, sodium 
hydr»de y or sodium bls-<trlmethylsHylamlde) 



Xh 



R°SH 
K 2 C0 3 




(R e Is alky!, aryl, arylalkyl, heteroaryl, 

-2-benzthiazolyl), 2-imidazolyl) 



Metal cyanide 
DMSO 



Hi 
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Schente 8A - Alternate Scheme for Compound Im 

Scheme 8A 




Arbuzov Reaction 
as in Schemes 




0= f "(CH2)„-Hal P(OR 13 ')3 , 
NH orP(OR 13 ) 2 OH R 2 L 



O OR 13 ' 
(CHih,— k 
NH N 0 R 13 ' 



Ih 



Iml 



Saponification 
KOH or NaOH 

water, heat 
(optional R 13 OH 
cosolvent) 




NH 



R 2 L 2 



O OR 13 ' 
(CHjJn— p' 

OM 



(where M = Na or K) 
Monoacid Intermediate 



Phosphonate Ester 
Formation 

1) TMSCI 

2) (COCI) 2 , DMF, CH 2 CI 2 


3) HOR 14 , 

tertiary amine base such 
as Et 3 N or pyridine 
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Scheme 8B 




R*L 2 



, Deesterificatlon 
O OAllcyl * 

(CH 2 )n-Rf TMSBr or TMSI H 




O OTMS 



\ 



OTMS 



Iml 



(R 13 'isalkyl) 



Disilyl Ester 
Intermediate 



Phosphonate Ester Formation 

1) (COCI) 2 , DMF, CH 2 CI 2 

2) HOR 13 ', 

tertiary amine base such as 
Et 3 N or pyridine 
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Scheme 9 - Sulfur Oxidation 




sulfone are carried out by employing standard 
sulfur oxidation procedures in the art. Suitable 
oxidants Include peracids (such as m-chloroperbenzoic 
acid) and sodium periodate. 

5 Compounds I of the invention may be 

modifie d b y the vari o us transform at ions set out in 

Reaction Scheme 8. Protected alcohol XlVa can be 
converted into a wide variety of functional groups 
through the intermediacy of a halide Ih, For 

10 example, the alcohol Iq can be converted to the 
halide Ih of the invention by either activation 
through the sulfonate ester (tosyl chloride, or 
mesyl chloride) and iodide displacement (Nal or KI 
in acetone or 2-butanone) , or by reaction with 

15 triphenylphosphine, I2 and imidazole. The iodide 
Ih can undergo an Arbuzov reaction to form 
phosphonates , phosphinates and phosphine oxides of 
the invention Im. The Arbuzov reaction can be 
accomplished with phosphites, phosphinites, and 

20 phosphonites (for example, R 13 R 14 POalkyl or 

R 13 R 14posi(alkyl) 3 or R 13 R 14 POH, the latter being in 
the presence of a base such as butyllithium, sodium 
hydride or sodium bis (trimethyl-silylamide) ) at 
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temperatures within the range from about -20°C to 
about 180°C. Alternately, displacement reactions 
to form amines II, thioethers In or nitriles Io 
can be easily accomplished. To form amines II, 

5 iodide Ih, can be treated with amines in DMF with 
or without K2CO3. Thioethers In can also be formed 
under similar conditions. The nitriles If are 
prepared from either KCN or NaCN in hot DMSO. The 
alcohol can also be oxidized to a carboxylic acid. 

10 The acids can also be used as intermediates to form 
amides of the invention Ik by methods previously 
described. The sulfur atom of In can be oxidized 
under standard conditions to sulfoxide Ip or 
sulfone Iq. 



15 

Reaction Scheme 10 (Preparation of Acetals) 

OR» 1 




independently aryl, 
alkyl, and also where R g1 
and R 92 are joined to form a 
ring, such as 1,3-dioxane) 



Acetals of the invention Is can be prepared 
20 from alcohol Ig by oxidation of the alcohol to the 
aldehyde XV. Prefered reagents to accomplish the 
transformation are either the Swern oxidation 
((C0C1)2* DMSO, triethylamine) or Dess-Martin 
Periodinane. The aldehyde XV can be converted to 
25 the acetal Is with excess alcohol such as 1,3- 

propanediol or ethylene glycol in the presence of a 
catalytic amount of acid such as H2SO4 or p~ 
toluenesulf onic acid, optionally in the presence of 
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a dehydrating agent such as 4A sieves or trimethyl 
orthof ormate . 

faction Scheme 11 
5 Preparation of Phosphonates in R 2 




An addition procedure to incor porate the 

10 phosphonate in the N-alkyl chain is shown in Scheme 
11. Carboxylic acid II is converted to the amide 
of the invention It as follows. Activation of the 
acid II to the acid chloride (with oxalyl chloride 
or thionyl chloride) followed by treatment with an 

15 aminoalcohol such as 1, 5-aminopentanol or 1,3- 
aminopropanol gives amide of the invention It. 
Various additional methods of activation include 
mixed anhydride formation ((CF3COO)2 or i-BuOCOCl) 
or formation of the acylimidazole 

20 (carbonyldi imidazole) or with DCC and HOBT in the 
presence of DMAP. These activated intermediates 
readily form amides upon treatment with 
aminoalcohols . The alcohol It can then be 
converted to the iodide Iu by either activation 

25 through the sulfonate ester (tosyl chloride or 

mesyl chloride) and iodide displacement (Nal or KI 
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in acetone or 2-butanone) or by reaction with 
triphenylphosphine y 1 2 and imidazole. The iodide 
Iu can be reacted with a phosphorus (III) 
derivative R^R^PfOQ 1 ) , for example 
triethylphosphite, tributylphosphite or 
(phenyl) 2POC2H5, in an Arbuzov reaction to give the 
phosphonate of the invention Iv. 



Reaction Schem? 12 

10 Preparation of Thioderivatives IA 














OH 


HO 








XVIII 


H+ or Lewis Acid 


1) AC20 

2) H+ or Lewis Acid 

R 2 L 2 SH 


H+ or Lewis Acid 




2 



IAa 



Base.R^'Hal 
Alleviation 



ceo 
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Reaction Scheme 12 outlines the general 
procedure for the preparation of the sulfides, 
sulfones and sulfoxides IA of the invention. 
Ketone XVI can be reduced with NaBH4 to give 
5 alcohol XVII. The alcohol XVII can undergo 

solvolysis by treatment with acid (H2SO4, or BF3- 
etherate, HCI4) in the presence of a thiol 
(R 2 L 2 SH) such as butanethiol to give thio compound 
of the invention IAa. An alternate method to give 
10 IAa proceeds via acetate formation (AC2O) , followed 
by the solvolysis reaction. Thioether IAa can be 
alkylated (n-BuLi, 

R 1 L 1 Hal) by treatment with base and trapping with 
an alkyl halide to give sulfide of the invention 

15 IAb. The thioether in IAb can be oxidized to the 
sulfoxide IAc by mCPBA (m-chloroperbenzoic acid) , 
or NaI04, Sulfone lAd can be obtained from IAb by 
oxidation with, for example, mCPBA by employing 2 
or more equivalents of oxidizing agent. 

20 Alternately, ketone XVI can be reacted with 

a Grignard to give "~X^T"^ic^ 

reactions (H2SO4, R 2 L 2 SH, or BF3~etherate, R 2 SH) to 
give sulfide IAb. The sulfones and sulfoxides can 
be obtained as described above. 

25 
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Reaction Scheme 13 



Preparation of Compounds of Formula I where A is - N~ 
where R 5 is preferably H and L 1 is a linking group r 5 
as defined above. 




R 2 -L 2 -NH(R 5 ) (xxi) 
Amide Formation 




xv 

(reaction sequence can be 
completed as in Scheme 18) 

1 ) Ar or @ is aryl or heteroaryi 

2) M IsNO^ N-PG VNHCOR9_ r NHS02R^i*(RG 2 )COB? L f „N(PG?)SQ2R^ 
Examples of protecting groups for nitrogen (PG 1 ) are Stabase 
(-Sl(CH 3 ) r CH2CHr(CH3) 2 SH , BOC (t-ButytO-CO-), bis-BOC or 
phthalimldo. 

3) Examples of PG 2 are BOC, (CHafeSh or t-Bu(CH 3 >2SI- 



Compounds of the invention of formula I 

—Nr 
i 

where A is R * and R 5 is preferably H, and L 1 is a 
5 linking group as defined above can be prepared as 

shown in Reaction Scheme 13. 

As seen in Scheme 13, acid II is treated 

with base and alkylated by reaction with halide XX, 

as described with respect to Scheme l f to form 
10 alkylated intermediate IIIA. IIIA is reacted with 

amine XXI (using the amide formation procedure as 

described in Scheme 1) to form amide of the 

invention ID. 
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Where M in ID is N0 2 , NHCORS or NHS02R S , ID 
represents a final product. 

Where M includes a protecting group, the 
protecting group may be removed as shown in Scheme 



Where desired, acid II may undergo amide 
formation by reaction with amine XXI to form amide 
XXII via various known procedures, which is then 
alkylated to form ID. 



Preparation of Compounds x, ia or xb where R 1 Is 
aryl or heteroaryl. 
Scheme 14(A) where linking heteroatom 



M and© are defined as in Scheme 13. 
T Is either 

(1) a heteroatom (O, NH, N(alkyl) or S), 
as a substituent on® linked to 

© via the linker L r , where L r can either be a bond, 
or is defined as is L 1 , or (as depicted below) 

(2) a nitrogen atom, as a ring member of Ar, 
in which case L 1 " does not exist 

L 1> Is a linker such as defined for L 1 , or a bond. 

9 9 H 
Qis -A-C- , —S- , — C- 

R* 

Note that the group -LT-T-L 1 "- defines L 1 . 



5 



18. 



Reaction Scheme 14 




II, XA1, XBl 
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Scheme 14(B) where the linking nitrogen is . 
a ring member of @ 

Coupling Reaction 
Fi^ — Base (optional) )=< 





XXIV 



X 




Sequence completed as 
in Scheme 10 



I*, IA-, IB* 



M 



II, IA1, IB1 



Compounds of the invention of formula I f IA 
or IB where R 1 is aryl or heteroaryl may be 
5 prepared as shown in Reaction Schemes 14(A) and 
14(B) . 

In Scheme 14 (A) compounds of formula I • , 
IA' or IB 1 (where R 1 is aryl or heteroaryl) may be 
prepared by coupling compound XXIII with compound 
10 II, IA1 or IBl, respectively, optionally in the 
„__presOTcej^ a Jbase as described with respect to 
Scheme 1. 

Compounds I', IA' , IB 1 , I", IIA" and IB" 
may be subjected to deprotection and/or further 
15 converted, where necessary as shown in Scheme 18. 

In Scheme 14(B) compounds of formula I", 
IA* or IB" (where R 1 is heteroaryl and © is 

linked to L 1 via a ring nitrogen) ) may be prepared 
by coupling XXIV with II, IA1 or IBl, optionally in 
20 the presence of a base. 
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Benetton SchgroglS 

Preparation of Compounds i, ia or IB where R 1 Is ® 

Sequence completed as in Scheme 18 




KZs xxv 

Cross Coupling Reaction 
(Palladium catalyst) 




a^R 2 



13, IA3 or IB3 
Hydrogenation 



X a is Bromo, iodo or 
trlfluoromethaneaulfonyloxy 

® is aryl or heteroaryl 

S- L r -feOS and 

S- L r .CH 2 CH24 defines lA 




H 2 

14, XA4 or IB4 

(Sequence can be completed as in Scheme 18) 



Compounds of the invention of formula I, IA 
or IB where R 1 is ® may be prepared as shown in 

5 Reaction Scheme 15. 

In Scheme 15, acetylenic starting compound 
12, IA2 or IB2 is made to undergo a Castro-Stevens 
cross coupling with XXV in the presence of a 
catalyst, such as palladium, Pd{Pti3P)4 or 

10 Pd(Ph3P>2Cl2 in the presence of an amine (e.g. 

B11NH2, Et3N) and a Copper (I) salt (e.g. Cul) to 
form compound of the invention 13, IA3 or IB3, 
respectively, and subjecting 13, IA3 or IB3 to 
hydrogenation to form compound of the invention 14, 

15 IA4 or IB4. 

Compound I3,IA3, IB3, 14, IA4 or IB4 may be 
subjected to deprotection and further conversion if 
necessary, as described in Reaction Scheme 18. 
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Reaction Schfflw1$ 

Alternate Preparation of Compounds i, ix or IB where R 1 Is® 




XXV 



\v Cross Coupling Reaction >^^ c -, r /^\m 

l- c _ c (Palladium or (\ /) c f Ar) 

^ Metal Nickel catalyst) ^—P V-/ 



15, IAS or IB5 



X a is Bromo, iodo or 
trifluoromethanesultonyloxy 

® is aryl or heteroaryl 




14, IA4 or ZB4 
Sequence can be completed as in Scheme 18 



— C— c represents a slngle or^ouble^C^ond,^ 

and if a double bond can have either cis or trans 
stereochemistry. 

Metal can be ZnHalo, MgHalo, SnBu 3 , B(alkyl)2, B{OHh 



B ' Q X^I (B = Boron) 



S - L^-CHyCHj-J and 5 - L r -CT— " C-5 
define the linker L 1 



In an alternative procedure as shown in 
5 Reaction Scheme 16 compound 14, IA4 or IB4 may be 
prepared starting with compound 15, IA5 or IBS, 
respectively, which is made to undergo a cross 
coupling reaction with XXV in the presence of a 
palladium or nickel catalyst, to form 16, IA6 or 
10 IB6, respectively, which is hydrogenated to form 
14, IA4 or IB4, respectively. 
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Reaction Scheme 17 
Preparation of Compounds i, ix or ib where L 1 is 
an N-containing moiety 

Oxidative 
Cleavage 




=\ L - CH=CH 2 




18, ZA8 or IBS 



Reductive 
Amination 



XXVI 




Oxidative Cleavage: 
Ozone In CH 2 CI 2 or CH 3 OH, 
at low temperature (-78°C to 25°C) 
followed by reductive workup 
Ph 3 P, (CH 3 )2S or Zn, acetic acid; 
alternatively, use NalCVOsCU In 
i^uOH^or^THFrermixtufes— 
wih optional water added 
(Lemieux-Johnson reaction). 



19, IA9 or IB9 
Sequence can be completed 
as in Scheme 18 

Note that -L' CHaNHL 1 " defines L 1 



Reductive amination: NaBH 4f NaBH 3 CN 
or NaBfOAcfeH, in CH2CI2, MeOH, i-PrOH, 
t-BuOH, THF, DMF or mixtures thereof, 
optionally in the presence of an acid catalyst 
such as HCI or TKOCHfCHafe)* 
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Compounds of the invention of formula I, IA 
or IB where L 1 is ao N-containing moiety may be 
prepared as shown in Reaction Scheme 17 wherein 
starting compound 17, IA7 or IB7 is made to undergo 

5 oxidative cleavage, as described above, to form 
aldehyde 18, IA8 or IB8, respectively, which is 
subjected to reductive amination by reaction with 
amine XXVI, as described above, to form compound of 
the invention 19, IA9 or IB9, respectively. 

10 Compound 19, Ia9 or IB9 may undergo 

deprotection, if necessary, as shown in Scheme 18. 
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Reaction Scheme 18 

Preparation of final products from M containing intermediates in 
Schemes 13 to 17 



110, IAX0 or XB10 



When M Is t^PG^COR* or N(PG 2 )S0 2 R 9 : 
Deprotect PG 2 

£1 — C AM 
111, 1A11 or IB11 



or 



NHS02R* 



ForM = N-PG 1 
containing molecules: 
Deprotect PG 1 

For M = N0 2 : 
Nitro Reduction 
(for example, Pd/OH 2 ) 



112, IA12, or IB12 

R^COCI 
(or R n N=C=0) 
(XXIX) 



H 



111, XA11 or IBll 

R q is alkyl, aryl, 
heteroaryl, alkoxy , 
aryloxy, heteroaryloxy, 
amino (amino is 
optionally substituted 
with 1 or 2 alkyl, aryl or 
heteroaryl groups), 
R n is alkyl, aryl or 
heteroaryl 



a— fAr) 



Amide, Carbamate or 

Urea Formation 
(or Urea Formation) 



113, IA13 or IB13 



O 

R*-S-CI (XXX) 
O 

Sulfonamide 

Preparation— 



H O 



R* is alkyl, aryl, heteroaryl 

X12, XA12 or XB12 



In a preferred method, superior yields of 
final products (111, IA11, IBll, 112, IA12, IB12) 
5 are obtained when the intermediate 113, IA13, IB13 
is reacted with R^COCl, R n N=C=0 or R S S0 2 C1 
immediately after formation of 113, IA13 or IB13, 
preferably in situ. 
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1) ft represents 



o 



1 2 U ,1 




or 



OH 



2) (fi) is aryl or heteroaryl 

3) M is N0 2f N-PG, NHCOR* , NHS0 2 R*, N(PG 2 )COR q , N(PG 2 )SOaR a 
Examples of protecting groups for nitrogen (PG 1 ) are Stabase 
(-Sl(CH 3 >2-CH2CHr{CH3)2Si-) , BOC (t-ButylO-CO-) and bla-BOC. 

4) Examples of PG 2 are BOC t (CH 3 bSi- or t-Bu(CH 3 )2SI- 

5) Deprotection according to the prior art. 

The compounds of the invention may be 
employed in preventing, stabilizing or causing 
5 regression of atherosclerosis in a mammalian 
___species^by administering a therapeutically 

effective amount of a compound to decrease the 
activity of MTP. 



10 tested for MTP inhibitory activity employing the 
procedures set out in U.S. application Serial No. 
117,362 filed September 3, 1993, employing MTP 
isolated from one of the following sources: 



employed in lowering serum lipid levels, such as 
20 cholesterol or triglyceride (TG) levels, in a 

mammalian species, by administering a therapeutic- 
ally effective amount of a compound to decrease the 
activity of MTP. 



The compounds of the invention can be 



15 



(1) bovine liver microsomes, 

(2) HepG2 cells (human hepatoma cells) or 

(3) recombinant human MTP expressed in 



baculovirus . 
The compounds of the invention may also be 
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The compounds of the invention may be 
employed in the treatment of various other 
conditions or diseases using agents which decrease 
activity of MTP. For example, compounds of the 

5 invention decrease the amount or activity of MTP 
and therefore decrease serum cholesterol and TG 
levels, and TG, fatty acid and cholesterol 
absorption and thus are useful in treating 
hypercholesterolemia , hypertriglyceridemia , 

10 hyperlipidemia, pancreatitis, hyperglycemia and 
obesity. 

The compounds of the present invention are 
agents that decrease the activity of MTP and can be 
administered to various mammalian species, such as 

15 monkeys, dogs, cats, rats, humans, etg > , in need of 
such treatment. These agents can be administered 
systemically, such as orally or parenterally . 

The agents that decrease the activity or 
amount of MTP can be incorporated in a conventional 

20 systemic dosage form, such as a tablet, capsule, 

elixir or Injectable formulation. The above dosage 
forms will also include the necessary 
physiologically acceptable carrier material, 
excipient, lubricant, buffer, antibacterial, 

25 bulking agent (such as mannitol) , anti-oxidants 
(ascorbic acid or sodium bisulfite) or the like. 
Oral dosage forms are preferred, although 
parenteral forms are quite satisfactory as well. 
The dose administered must be carefully 

30 adjusted according to the age, weight, and 

condition of the patient, as well as the route of 
administration, dosage form and regimen, and the 
desired result. In general, the dosage forms 
described above may be administered in amounts of 

35 from about 5 to about 500 mg per day in single or 
divided doses of one to four times daily. 
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The following Examples represent preferred 
embodiments of the invention. All temperatures are 
in °C unless indicated otherwise. 

Where structures are set in the following 
5 Examples which include hetero atoms with unfilled 
valency, it will be understood that hydrogen is 
attached to such hetero atoms to fulfill valency 
requirements ♦ 

10 EraurcAe 1 

N- (Phenylmethyl) -9- (3-phenylpropyl) -9H-f luorene-9- 

A . N- ( Phenylmethyl ) - 9H- f luor ene- 9 - 

15 qayto*flfri<fe 

A solution of 9-fluorene carboxylic acid 
(2.10 g, 10.0 mmol) in 50 mL of CH2CI2 was treated 
with oxalyl chloride in dichloromethane (6.0 mL, 
12.0 mmol) and two drops of DMF. After 0.75 h, the 

2Q~ mixtur_e_was_cpncentrated under reduced pressure to 

give a white solid. The solid was diluted with 50 
mL of CH2Cl2# cooled to 0°C, treated with 
benzylamine (1.17 g f 11.0 mmol) and pyridine (0.87 
g, 11 mmol) . The transparent yellow solution was 

25 stirred for 3 h at room temperature and diluted 

with ethyl acetate and water. The organic fraction 
was dried over Na2S04 and concentrated to a white 
solid. The solid purified by trituration with 
hexanes and recrystalization from hot methanol to 

30 give 2.60 g (86%) of title compound as white 
flakes, mp 195~200°C. 

TLC Silica gel (3:7 ethyl acetate /hexane) Rf= 0.30. 
Mass Spec. (CI-NH3, + ions) m/z 300 (M+H) , 317 
35 (M+NH4). 
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Anal/Calc'd for C21H17NO; 

C, 84.25; H,. 5.72; N. 4.68 
Found: C, 83.96; H, 5.68; N, 4.54. 

5 B.N- (Pheny line thy 1) -9- (3-phenylpropyl) -9H- 

fluorane- 9-carboxamide 

To a suspension of Part A compound (0.35 g, 
1.17 mmol) in THF (10 mL) at 0°C was added n- 
butyllithium in hexanes (1.0 mL, 2.4 mmol) dropwise 

10 at such at rate to maintain the internal 

temperature near 0°C. The resulting bright orange 
solution was stirred at 0°C for 0.5 h and treated 
with l-bromo-3-phenylpropane (0.26 g, 1.30 mmol). 
The mixture was slowly warmed to room temperature 

15 and stirred for 3 h and diluted with NH4CI (20 mL) 
and ethyl acetate (50 mL) . The layers were 
separated, the organic fraction dried (Na2S04) and 
concentrated. The remainder was purified by column 
chromatography on silica gel (30 g) with 2:8 ethyl 

20 acetate/hexane to give 0.33 g (67%) of title 
compoun37as a white solid. The "so rid was 
recrystalized from hot hexane to give 0.25 g (51%) 
of title compound as white flakes. n^> 94°C. 

25 TLC Silica gel (3:7 ethyl acetate/hexane) Rf= 0.70. 
Mass Spec. (CI-NH3, + ions) m/z 418 (M+H) , 435 
(M+NH4) . 

Anal. Calc'd for C30H27NO: 
30 C, 86.30; H, 6.52; N, 3.35 

Found: C, 85.99; H, 6.47; N, 3.21. 

Examples 2-4 were prepared from Example 1 
Part A by the method described in Example 1, Part 
35 B. 
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Example 2 




5 MS (C1-NH 3 , + ions) m/e 384 (M+H) . 
mp: 79-82° 

Anal. Cald'd for C27H29NO: 

C, 84.56; H, 7.62; N, 3.65 
Found: C, 84.22; H, 7.72; N, 3.65. 

10 

rex-ample 3 




15 MS (CI-NH3, + ions) m/e 416 (M+H) . 
mp: 134° 

Anal. Cald'd for C30H25NO: 

C, 86.72; H, 6.06; N, 3.37 
Found: C, 86.61; H, 6.23; N, 3.31. 
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5 MS (CI-NH3, + ions) m/e 342 (M+H) , 359 (M+NH4) . 
mp: 96° 

Anal. Cald'd for C24H23NO: 

C, 84.42; H, 6.79; N, 4.10 
Found: C, 84.29; H, 6.72; N, 3.96. 

10 

Example 5 

(E) -N-Ethyl-9- (3-phenyl-2-propenyl) -9H-f luorene-9- 
carboxamide 



A. 




A solution of 9-fluorene carboxylic acid 
(2.10 g, 10.0 mmol) in 50 mL of CH2CI2 was treated 
with oxalyl chloride in dichloromethane (6.0 mL, 

20 12.0 mmol) and two drops of DMF. After 0.75 h, the 
mixture was concentrated under reduced pressure to 
give a white solid. The solid was diluted with 50 
mL of CH2CI2* cooled to 0°C, treated with 
ethylamine (1.0 g, 22 mmol) . The transparent 

25 yellow solution was stirred for 3 h at room 

temperature and diluted with ethyl acetate and 
water. The organic fraction was dried over Na2S04 
and concentrated to a white solid. The solid 
purified by trituration with hexanes and 

30 recrystalization from hot methanol to give 2.60 g 
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(86%) of title compound as white flakes, mp 233- 
234°C. 

B. (E) -N-Ethyl~9- (3-phenyl-2-propenyl) -9H- 

5 f iiiorgaaz 9 -cflrfrprainifle 

To a suspension of Part A compound (1.00 g, 
4.21 mmol) in THF (25 mL) at 0°C was added n- 
butyllithium in hexanes (3.53 mL, 8.84 mmol) 
dropwise at such at rate to maintain the internal 

10 temperature near 0°C. The resulting bright yellow 
solution was stirred at 0°C for 0.5 h and treated 
with cinnamyl chloride (0.79 g, 4.63 mmol) . The 
mixture was slowly warmed to room temperature and 
stirred for 2 h when it was diluted with water (40 

15 mL) and ethyl acetate (40 mL) . The layers were 

separated, the organic fraction dried (Na2S04) and 
concentrated. The remainder was triturated with 
hexanes and the resulting solid recrystalized from 
hot methanol to give 1.20 g (79%) of title compound 

20 as wh ite needles, mp 144°C. 



TLC Silica gel (3:7 ethyl acetate /hexane) Rf=0.6. 

Anal. Calc'd for C25H23NO: 
25 C, 84.95; H, 6.56; N, 3.96 

Found: C, 84.53; H, 6.74; N, 3.95. 

Example 6-10 can be prepared from Example 5 
Part A compound by the method described in Example 
30 5 Part B. 
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5 MS (CI-NH3, + ions) m/e 328 (M+H) . 
mp: 126-128° 
Anal. Cald'd for C23H21NO: 

C. 84.37; H, 6.46; N, 4.29 
Found: C, 84.22; H, 6.42; N, 4.58. 

10 

fiyqmple 7 




15 MS (CI-NH3, + ions) m/e 322 (M+H). 
mp: 70° 

Anal. Cald'd for C22H27NO: 

C, 82.20; H, 8.47; N, 4.36 

Found: C, 82.07; H, 8.55; N, 4.74. 

20 

Example 8 




25 MS (CI, + ions) m/z 356 (M+H) . 
mp: 72-73° 
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Anal." Cald'd for C25H25NO + 0.3 H 2 0: 

C, 83.08; H. 7.16; N, 3.88 
Found: C, 82.84; H, 7.89; N, 3.78. 



MS (CI-NH3, + ions) m/e 280 (M+H) . 

10 mp: 66-67° 

Anal. Cald'd for C19H21NO: 

C, 81.68; H, 7.58; N, 5.01 
Found: C, 81.60; H, 7.87; N, 5.08. 

15 Example 10 



MS (CI-NH3, + ions) m/e 306 (M+H) . 

20 mp: 78° 

Anal. Cald'd for C21H23NO: 

C, 82.59; H. 7.59; N, 4.59 
Found: C, 82.37; H, 7.74; N, 4.57. 

25 Ffrflinple II 

9- [4- (Dibutoxyphosphinyl) butyl] ~N-propyl-9H- 
f luorene-carbpxamide — 



5 



Example 9 




(CH 3 ) 2 C=CHCH2 
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A. N-Propvl- 9-fluorene-carboxainide 

A solution of 9-fluorene carboxylic acid 
(20.0 g, 95 mmol) in 200 mL of CH2CI2 was treated 
with oxalyl chloride (12.5 g, 105 mmol) and 0.2 mL 
5 of DMF. After 0.75 h, the mixture was concentrated 
under reduced pressure to give a white solid. The 
solid was diluted with 100 mL of THF cooled to 
-40°C, treated with propylamine (11.8 g, 200 
mmol) . The suspension was stirred for 3 h at room 

10 temperature and diluted with ethyl acetate and 

water. The organic fraction was dried over Na2S04 
and concentrated to a white solid. The solid 
purified by trituration with hot hexanes and 
recrystalization from hot methanol to give 17.5 g 

15 (87%) of title compound as white flakes, mp 197- 
199°C. 

TLC Silica gel (3:7 ethyl acetate /hexane) Rf= 0.30. 
20 MS (CI-NH3, + ions) m/e 252 (M+H) . 



B. Dibutvl ( 4-bromobutvl ) phosohonate 
A mixture of 1, 4-dibromobutane (129 g, 600 
mmol) and tributyl phosphite (15*0 g, 60 mmol) was 
25 heated to 118°C (bath temperature) for 6 h. The 
volatiles were removed by short path distillation 
(0.4 mm Hg, 40°C) to leave 20 g (100%) of part b 
compound as an amber colored oil. The oil can be 
purified by flash column chromatography on silica 
30 gel with 1:9 ace tone /dichlorome thane. 

TLC: (1:9 acetone /dichlorome thane) R f =0.55. 

13 C NMR (de-acetone) 8 64.4 (d, J=6 Hz), 33.1, 
35 33.0 (d, J=22 Hz), 32.4 (d, J=6 Hz), 24.0 (J=140 
Hz), 21.1 (J=5 Hz), 18.5, 13.0 ppm. 
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c . pibvtyl ( 4 -i<?<M>utvI ) pfrQgpftQnate 

A mixture of Part B compound (4.8 g, 14.58 
mmol), potassium iodide (20.0 g, 120 mmol) and 
acetone (200 mL) was heated to reflux for 2.5 h and 
5 cooled to room temperature. The solids were 
filtered and the filtrate concentrated. The 
remainder was diluted with ether and filtered. The 
ether fraction was concentrated to give 5.32 g 
(97%) of title compound as a pale yellow oil. 

10 

TLC: (1:9 ace tone/ dichlorome thane) R f =0.55. 

13 C NMR (CDC1 3 > 8 65.2 (d, J=7 Hz), 33.7 (d, J=17 
Hz), 32.4 (d, J=6 Hz), 24.2 (J=140 Hz), 18.6, 13.5, 
15 5.5 ppm. 

D . 9 - [ 4 - ( Dibut oxyphosphiny 1 ) butyl ] -N- 

pyopyJ,-3H-£lwrgn^-3-garbgxmi<ag 

A solution of Part A compound (3.00 g, 
20 11.95 mmol) in 30 mL of THF at -40° was treated 

with n~BuLi T5720 mi, 13~mmol)-^nr- hexanes atr-sueh--a- 
rate to maintain the internal temperature below 
-35°. The orange yellow solution was stirred for 
0.5 h and treated with Part C compound (4.30 g, 
25 11.50 mmol) . The mixture was warmed to room 
temperature over 0.5 h and after 2 h at room 
temperature was quenched with 100 mL of NH4CI 
solution and 100 mL of ethyl acetate. The organic 
fraction was dried (MgS04) and concentrated. The 
30 remainder was purified by column chromatography on 
silica gel (400 g) with 1:9 acetone/dichloromethane 
to give 4.30 g (75%) of title compound as a 
colorless oil. 

35 TLC Silica gel (7:3 ethyl acetate /hexane) Rf= 0,5. 
Mass Spec. (ES, + ions) m/e 500 (M+H) . 
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Anal. Calc'd for C 2 9H 4 2N0 4 P + 0.6 H 2 0: • 

C, 68.29; H, 8.53; N, 2.75; P, 6.07 
Found: C, 68.34; H, 8.45; N f 2.70; P, 6.03. 

5 Example .12 

(E) -9- (3-Phenyl-2-propenyl) -N-pr opy 1 - 9H - f luor ene - 9 - 



To a suspension of 500 mg (1.99 mmol) of 
10 Example 11 Part A compound in 10 mL of THF, at 0°C 
under argon, was added dropwise 2.5 mL (3.98 mmol) 
of n-BuLi (1.6 Jfl in hexanes) . The resulting orange 

solution was stirred at 0°C for 0.5 h at which time 
305 \iL (2.19 mmol) of cinnamyl chloride was added. 

15 The reaction was warmed to RT and allowed to stir 
for 1 h at which time it was diluted with 1:1 ethyl 
acetate/water (30 mL) . The organic s were dried 
(NaS0 4 ) and evaporated to dryness. Purification by 
crystallization from hot methanol provided 350 mg 

20 (48%) of title compound as a white solid. 



mp 95-97°C. 

TLC Silica gel (1:1 hexanes/ethyl acetate) Rf = 
0.59. 

25 MS (CI-NH 3 , + ions) m/e 368 (M+H) . 
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Anal, calcd. for C 26 H 2 5NO + 0.62 mol H 2 0: 

C, 82.47; H, 6.98; N, 3.70 
Found: C, 82.67; H, 6.92; N, 3.50. 

Examples 13-21 can be. prepared from Example 
11 Part A by the method in Example 11 Part D or 
Example 12 Part A. 

Ryantple 13 



MS (CI-NH3, + ions) m/e 308 (M+H) . 
mp: 60-62° 

Anal. Cald'd for C21H25NO +0.05 mol C 6 Hi 4 : 




MS (CI-NH3, + ions) m/e 370 (M+H) . 
mp: 57-59° 



Anal. Cald'd for C26H27NO: 

C, 84.51; H, 7.36; N, 3.79 
Found: C, 84.53; H, 7.41; N, 3.70. 



Px^mple 14 




25 



C, 82.07; H, 8.32; N, 4.49 
Found: C, 82.12; H, 8.76; N, 4.65. 
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Example 15 




5 MS (CI-NH3, + ions) m/e 372 (M+H) . 
Anal. CalcTd for C25H25NO2: 

C # 80.83; H, 6.78; N, 3.77 
Found: C, 80.48; H, 6.90; N, 3.71. 




MS (CI-NH3, + ions) m/e 368 (M+H). 
15 Anal. Cald'd for C26H25NO + 0.31 mol H 2 0: 
C, 83.71; H, 6.92; N, 3.75 
Found: C, 83.84; H, 6.95; N, 3.62. 



20 




MS (CI-NH3, + ions) m/e 337 (M+H) . 
Anal. Cald'd for C21H24N2O2: 
25 C, 74.97; H, 7.19; N, 8.33 

Found: C, 74.94; H, 7.17; N, 7.80. 
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MS (CI-NH3, + ions) m/e 296 (M+H) . 
mp: 69-73° 

Anal. Cald'd for C19H21NO2 + 0.09 mol C21H25NO3: 
C, 76.98; H, 7.19; N, 4.68 
10 Found: C, 76.71; H, 7.42; N, 4.65. 



MS (CI-NH3, + ions) m/e 372 (M+H) . 

Anal. Cald'd for C25H25NO2 + 0.86 mol H 2 0: 

C, 77.60; H, 6.96; N, 3.62 
Found: C, 77.92; H. 6.54; N, 3.88. 



Trample 19 



/(J 



PhOGH 2 CH 2 — / — ) 




20 
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5 MS (CI-NH3, + ions) m/e 438 <M+H) - 
mp: 45-47° 

Anal. Cald'd for C 2 7H39NSi02: 

C, 74.09; H, 8.98; N, 3.20 
Found: C, 73.83; H, 9.34; N, 3.25. 

10 

Example 21 




15 MS <ES, + ions) m/z 366 (M+H) . 
rap: 120-123° 

Anal. Cald'd for C26H23NO +0.15 mol H 2 0: 

C, 84.76; H, 6.38; N, 3.80, 
Found: C, 84.81; H, 6.29; N, 3.75. 

20 

Example 23 




A. 9- (3-Phenylpropyl)-9H-fluorene-9- 
25 ccgboyylic acid 
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To a solution of 10 g (48 mmol,. 1 eq) of 
(9H)-flourene-9-carboxylic acid in 200 mL of THF at 
0°C was added 40 mL (100 mmol, 2.1 eq) of a 2.5 M 
solution of n-butyllithium in hexanes dropwise over 

5 15 min. (First equivalent resulted in 

precipitation of Li salt of the carboxylate; 
solution became homogeneous as dianion formed.) 
The resulting green solution of dianion was stirred 
at 0°C for 10 min and 10.1 mL (66 mmol, 1.4 eq) of 

10 l-bromo-3-phenylpropane was added quickly over 3 
min. The reaction was stirred at 0°C and allowed 
to warm to RT as the ice bath melted. After 16 h, 
the basic reaction mixture (pH -14) was extracted 
with water (1 x 200 mL, 2 x 50 mL) . The combined 

15 aqueous layers were acidified (to pH -1) with 5 N 
HC1 and extracted with ether (3 x 100 mL) . The 
combined ether solutions were dried (MgS04), 
filtered and concentrated to afford 16.4 g of a 
viscous golden oil. Flash chromatography of the 

20 oil on silica gel (250 g) eluted with 20% acetone 

irTl^luOT^contam 

12.6 g of a yellow oil. The product was 
crystallized by slow evaporation of an 
ether/hexanes solution and then recrystallized from 

25 ether/hexanes to afford 10.5 g (67%) of title 
compound as a white crystalline solid, 
m.p. 123-125°C. 

TLC (silica gel, 10% MeOH in CH 2 C1 2 , UV and I 2 ) 
30 R f = 0.67. 
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B. 9- (3-Phenylpropyl) -9H-f luorene-9- 
carboxylic acid . 4-nitrophenvl ester 
To a solution of 10 g (30.4 mmol, 1 eq) of 
Part A compound in 100 mL of CH 2 C1 2 was added 100 
5 flL of DMF. The solution was cooled to 0°C and 22.8 
mL (45.7 mmol, 1.5 eq) of a 2.0 M oxalyl chloride 
solution in CH 2 Cl2 was added over 5 min. The 
resulting bubbling solution was stirred at 0°C for 
1.5 h (until bubbling had ceased) . The solution 
10 was concentrated and the residual oil was taken up 
in 50 mL of CH 2 Cl2 and reconcentrated . The 
resulting oil was dissolved in 150 mL of CH 2 Cl 2 and 
188 mg (1.5 mmol, 0.05 eq) of 4- 

dimethylaminopyridine was added. The solution was 
15 cooled to 0°C and 5.1 mL (36.5 mmol, 1.2 eq) of 
triethylamine was added. To the resulting dark 
brown cloudy solution was added 12.7 g (91.3 mmol, 
3 eq) of p-nitrophenol as a solid. Upon addition 
the reaction quickly became clear and the resulting 
20 clear reaction mixture was allowed to warm to RT as 

the_ice±>ath -melted^ (_TLC_indicated_the_reaction — 

was essentially complete after 40 min.) After 15 
h, the reaction was washed with 100 mL of ice-cold 
1 N HCl. The organic solution was filtered through 
25 cotton and concentrated to afford 24.84 g of a 
viscous golden-brown oil which was adsorbed onto 
silica gel (25 g) and chromatographed on silica gel 
(200 g) eluted with 10% ethyl acetate in hexanes to 
afford 13.54 g of a yellow solid. The solid was 
30 further purified by recrystallization from 

ether/hexanes to provide 13.2 g (97%) of title 
compound as a pale yellow crystalline solid, m.p. 
110-112°C. 
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TLC (silica gel, 25% EtOAc in hexanes, UV and I 2 ) 
R f = 0.39. 

MS(CI, pos. ions): m/z 467 (M -f NH 4 ) , 450 (M + 
H) . 



5 



10 



Anal. Calcd. for C29H23NO4: 

C, 77.49; H, 5.16; N f 3.12 
Found: C, 77.27; H. 4.90; N, 2.99. 




The title compound was prepared via an 
automated procedure carried out on a Zymark 
15 Benchmate® Workstation using the following 
procedure . 



The Benchmate® delivered 1 mL (80 mg, 0,18 
mmol, 1 eq) of a stock solution of Part B compound 

20 in THF (80 mg/mL) to a 16 mm x 100 mm culture tube. 
The tube was removed and placed on a balance where 
40 mg (0.27 mmol, 1.5 eq) of 4-isopropylbenzylamine 
was added manually by a Pipetman. The reaction was 
allowed to proceed until all reactions in the run 

25 were complete as indicated by disappearance of Part 
B compound by TLC (silica gel, 2% MeOH in CH 2 C1 2 , 
Rf 0.88, visualized by UV and I 2 ) . 

The product was purified via solid phase 
30 extraction using a Varian SAX anion exchange column 
(1 g of sorbent, chloride form) on the Benchmate® 
by the procedure outlined below: 
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1) Syringe washed with 5 mL 300 mM KOH in MeOH. 

2) Syringe washed with 5 mL 300 mM KOH in MeOH. 

3) Column conditioned with 10 mL of 300 mM KOH(aq) 
in MeOH (0.25 mL/sec) . 

5 4) Column conditioned with 10 mL of MeOH (0.25 
mL/sec) . 

5) Column conditioned with 10 mL of CH2CI2 (0.25 
mL/sec) . 

6) THF (1 mL) added to reaction mixture. 

10 7) Reaction mixture loaded onto SAX column {0.05 
mL/sec) and effluent collected into a second 
tube. 

8) Column rinsed with 1 mL of THF and effluent 
collected into second tube. 
15 9) Column rinsed with 2 mL of CH 2 C1 2 and effluent 
collected into second tube. 

10) Syringe washed with 10 mL of CH 2 C1 2 . 

11) Syringe washed with 5 mL of MeOH. 

12) Syringe washed with 4 mL of 300 mM KOH(aq) in 
20 MeOH. 

13) Syr inge washed with 4 mL of 300 mM KOH(aq) in 
MeOH. 



This procedure was followed by a second 
25 solid phase extraction using a Varian SCX cation 
exchange column (500 mg of sorbent) on the 
Benchmate® by the procedure outlined below: 

1) Column conditioned with 10 mL of CH2CI2 (0.25 
30 mL/sec) . 

2) Reaction mixture loaded onto SCX column (0.05 
mL/sec) and effluent collected into product 

tube 

(tared) . 

35 3) Column rinsed with 2 mL of CH2CI2 and effluent 
collected into product tube. 
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4) Syringe washed with 5 mL of CH2CI2. 

5) Syringe washed with 5 mL of CH2CI2. 

The product solution (approx. 5 mL) was 
5 concentrated using a speed vacuum for 14 h to 
afford 78 mg (94%) of title compound as a pale 
yellow oil. 

HPLC Purity = 94%; retention time =9.5 minutes. 

10 Column: YMC-Pack ODS 6.0 x 150 ram C18 with a 4 x 
23 mm OSDA S-5 Jim guard column. Buffer: 10 iriM 
KH2PO4 (pH 5.4, unadjusted) . Elution: Isocratic 
at 85:15 buffer :actetonitrile for 5 minutes; linear 
gradient from 85:15 to 5:95 buffer: acetonitrile 

15 over 9 minutes followed by isocratic 5:95 

buffer: acetonitrile for 2 minutes with return to 
85:15 buffer .-acetonitrile over 2 minutes. 

MS (CI, + ions): m/z 460 (M + H) , 



Example 23 to 53 

Examples 23-58 can be prepared from Example 22 
Part B compound by the method in Example 22, Part 
25 C. 



HaC^CHafe^H 




30 mp 73-75°C 

MS (CI, pos. ions) 384 (M+H) . 

Anal. Cald'd for C27H29NO + 0.04 H 2 0: 

C, 84.40; H, 7.63; N, 3.65 
Found: C, 84.02; H, 7.73; N, 3.66. 
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Example 24 




5 MS (CI, pos. ions) 412 (M+H) . 



E^imAq 25 




10 

MS (CI, pos. ions) 524 (M+H). 
.,_ Example 26 



HOsCCHa H 
N 




MS (CI, pos. ions) 366 (M+H). 
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py ample 27 



/^V(CH2)3-CH 2n 
\=/ N 




5 MS (CI, pos. ions) 460 (M+H) 



Rvample 28 



OCH a 




10 



MS 



(CI, pos- ions) 448 (M+H) 



Ryample 29 



15 




MS 



(electrospray, pos. ions) 462 (M+H). 
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Example 30 




5 MS (electrospray, pos. ions) 476 (M+H). 

Example 31 




10 

MS (electrospray, pos. ions) 435 (M+H) 



Example 32 
HCMCHahOfCHah H 

v / 

N 




MS (electrospray, pos. ions) 416 (M+H) 
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Example 33 




5 MS (electrospray, pos. ions) 408 (M+H) 



Example 34 



N — f N 




10 



MS (electrospray, pos. ions) 475 (M+H) 



-Exantple-35- 



15 




MS (electrospray, pos. ions) 440 (M+H). 
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5 MS (electrospray, pos. ions) 544 (M+H) . 



Example 37 




10 

MS (electrospray, pos. ions) 448 (M+H) . 



gxample 38 



>-v H 



15 




MS (electrospray, pos. ions) 382 (M+H). 
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Sample 39 




5 MS (electrospray, pos. ions) 448 (M+H) 



ample 40 



CHatCH^CHj y H 




10 



MS 



(electrospray, pos. ions) 468 (M+H). 



Temple 41 



15 




MS 



(electrospray, pos. ions) 424 (M+H) 
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5 MS (electrospray, pos. ions) 386 (M+H) 

Example 43 
O 




10 

MS (electrospray, pos. ions) 453 (M+H) 



Example 44 




MS (electrospray, pos. ions) 508 (M+H) 
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Example 45 




5 MS (electrospray, pos. ions) 468 (M+H). 




MS (electrospray, pos. ions) 511 (M+H) - 

Example 47 




M.P. 105-107°C 
MS (Cl,+ ions) m/z 448 
Anal. Cald'd for C31H29NO2 + 0.15 H 2 0: 
C, 82.69; H, 6.56; N, 3.11 
20 Found: C, 82.36; H, 6.37; N, 2.99. 



- 94 - 



WO 97/26240 



'FCT/US97/00S87 



Example 48 



o 



CH 2 CH 2 



N 




M.P. 104-105°C 
5 MS (Cl,+ ions) m/z 432 

Anal. Cald'd for C31H29NO: 

C, 86.27; H, 6.77; N, 3.25 
Found: C, 85.87; H, 6.60; N, 3.14. 

10 Example 49 



MS (Cl,+ ions) m/z 442 
15 Anal. Cald'd for C30H35NO2: 

C, 81.59; H, 7.99; N, 3.17 
Found: C, 81.93; H, 8.11; N, 3.04. 



MS (electrospray, pos. ions) 433 (M+H) 

25 



CH 3 -(CH 2 )30-(CH2)3 H 
N 




Fxampie 5Q 




N 
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5 MS (electrospray, pos. ions) 447 (M+H) 

pyamole 52 



H0-(CH2)6 X H 
N 




10 

MS (Cl,+ ions) m/z 414 (M+H) 

Anal. Cald'd for C28H31NO2 + 0.1 CH2CI2 : 

C, 79.97; H~r 7 745^7^32- 
Found: C, 80.29; H, 7.57; N, 3.27. 

15 

Example 53 




20 MS (electrospray, pos. ions) 458 (M+H) 
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5 MS (electrospray, pos. ions) 497 



Temple 55 




10 

MS (electrospray, pos. ions) 449 (M+H) 




MS (electrospray, pos. ions) 471 {M+H) 
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(CH 3 ) 3 C(CH2h\ ,n 
N 
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MS 



(electrospray, pos. ions) 412 (M+H) 



Temple 58 

9- (3-Phenylpropyl) -N- (2,2. 2-trif luoroethyl) -9H- 
f T imrffne- Q-rfr^ yamide — " 



10 



A solution of oxalyl chloride in 
dichloromethane (1 mL, 2.0 mmol) was added to a 
stirred suspension of Example 22 Part A compound 
(0.30 g 0.90 mmol) in 5 mL of dichloromethane. The 
15 reaction mass was treated with 1 drop of DMF, 

allowed to stir for 2 h and concentrated. The 
remainder was diluted with .10 mL of THF, cooled to 



-40° and treated with 2, 2, 2-trif luoroethylamine 
(0.44 g, 7.5 mmol) and warmed to RT over 3 h. The 
20 reaction mixture was diluted with 20 mL of water 
and 50 mL of ethyl acetate. The organic fraction 
was extracted with 15 mL of 1 M KOH. dried (MgS0 4 ) 
and concentrated. The remainder was purified by 
column chromatography on silica gel (50 g) with 
25 hexanes (100 mL) followed by 2:8 ethyl 

acetate/hexane (300 mL) to give 0.28 g (88%) of 
title compound as a white solid. The resulting 
solid was recrystalized from 1.5 mL of a 10:1 
ethanol/water solution to give 0.19 g (52%) of 
30 title compound as needles. mp 86-88°C. 

TLC Silica gel (3:7 ethyl acetate/hexane) Rf= 0.7 
Mass Spec. (ES, + ions) m/z 410 (M+H) . 
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Anal. Calc'd for C25H22NOF3 

C, 73.34; H, 5.42; N, 3.42 
Found: C, 72.98; H, 4.94; N, 3.35. 

Example 59 



10 





-A-solution-of— (9H)^9^fluorenecarhoxyli_c_ 



acid (12 g, 57 mmol) in 250 ml of THF was cooled to 
15 0°C under an argon atmosphere and 2 equiv. (71.25 
ml) of a 1.6 M n -butyl lithium solution in hexane 
was added followed by the addition of n-propyl 
iodide (7.5 ml, 13.1 g, 77 mmol). The reaction 
mixture was stirred at 0°C for 6 hrs. TLC, silica, 
20 MeOH:CH2Cl2 (1:9) showed starting acid still 

present, therefore, an additional 1 ml of n-propyl 
iodide was added and the reaction stirred for 4 hrs 
at 0°C. The reaction was quenched by adding 75 ml 
of water and the pH was adjusted to pH 1 with 3 N 
25 HC1. The reaction mixture was extracted with 

hexane (3x2 00ml) and the hexane extract washed with 
water, brine and dried over anhy. sodium sulfate. 
The solvents were evaporated yielding the crude 
product as a yellow oil which was dissolved in -250 
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ml of ethanol and heated at reflux with Darco G-60, 
filtered through Celite and concentrated to 
approximately one half of the original volume. 
Water was slowly added until the mixture became 
5 cloudy. The mixture was reheated and slowly 

allowed to cool to room temperature yielding 10.5 
grams (73%) of title compound as colorless 
crystals. m.p.l20-122°C. 



10 Anal Calc'd for C17H16O2 (MW 252.3): 
C, 80.93; H, 6.39 
Found: C, 81.01; H, 6.22. 



B. 



15 




Example 59 Part B was prepared analogously 
to Example 22 Part B starting with Example 59 Part 
A (1.5 g, 5.95 mmol), 4.5 mL (8.92 mmol) of oxalyl 
20 chloride, 6 drops (catalytic) of dimethylformamide, 
2.5 g (17.8 mmol) of 4-nitrophenol, and 1 mL (7.14 
mmol) of triethylamine . 
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Example 59 compound was prepared via an 
5 automated procedure carried out on a Zymark 
Benchmate® Workstation using the following 
procedure . 

The Benchmate® delivered 1 mL (44 mg, 0.11 
ramol, 1 eq) of a stock solution of Example 59 Part 

10 B in THF (44 mg/mL) to a 16 mm x 100 mm culture 

tube. The tube was removed and placed on a balance 
where phenethyl amine (24 mg, 0.17 mmol) was added 
manually. The reaction was allowed to proceed 
until all reactions in the run were complete as 

15 indicated by disappearance of Example 59 Part B 
compound by TLC (silica gel, 2% MeOH in CH 2 C1 2 , 
visualized by UV and I 2 ) - 

The product was purified in an analogous 
manner to Example 22, Part C, to give title 

20 compound as a colorless solid in 81% yield. MS 
(electrospray, + ions) m/z 356 (M+H) . 
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Egamelss ft 0 to 84 

Exiles 60-84 can.be prepared from Example 59 Part 
B compound by the method in Example 59 Part C. 




MS 



(electrospray, pos. ions) 384 (M+H) 



10 




15 MS (electrospray, pos. ions) 386 (M+H) 

Temple 62 
HO(CHi) 2 0(CHj)2 / H 




20 



MS 



(electrospray, pos. ions) 340 (M+H) 
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5 MS (electrospray, pos. ions) 399 (M+H) 




MS (electrospray, pos. ions) 400 (M+H) 

Example 65 




MS (electrospray, pos. ions) 446 (M+H) 
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fMramnle 66 




5 MS (electrospray, pos. ions) 359 (M+H) 



i^ramnle 67 




10 



MS (electrospray, pos. ions) 382 (M+H) 



fly ample 68 



15 




MS (electrospray, pos. ions) 399 (M+H) 
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Fxample 69 



o- 



N 




5 MS (electrospray, pos. ions) 372 (M+H) 




10 



MS (electrospray, pos. ions) 306 (M+H) 



Example 71 



15 




MS (electrospray, pos. ions) 372 (M+H) 
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\=/ N 
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5 MS (electrospray. pos. ions) 357 (M+H) 




10 



MS (electrospray, pos. ions) 392 (M+H) 
FTf""P le 74 



15 




MS 



(electrospray, pos. ions) 291 (M+H) 
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5 MS (electrospray, pos. ions) 384 (M+H) 

Example 76 



OCH 3 




10 

MS (electrospray, pos. ions) 372 (M+H) 



Example 77 




MS (electrospray, pos. ions) 432 (M+H) 
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5 MS (electrospray, pos. ions) 392 (M+H) 



Eaampls 79 




10 



-MS- 



(eleeferospray,— pos-^-ions ) 362 (M+H) 



Trample 90 



15 




MS 



(electrospray, pos. ions) 370 (M+H) 
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Example 81 
'(CHafeCKCHak H 




5 MS (electrospray, pos. ions) 336 (M+H) 




MS (electrospray, pos. ions) 372 (M+H) 

Example 83 



CHa^CH^-CHCHafe H 



15 




MS (electrospray, pos. ions) 366 (M+H) 
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Example 94 

N-Methyl-N- (phenylmethyl) -9-propyl-9H-f luorene-9- 

carboxamide 

A. 




A solution of Example 59 Part A compound 
(2.02 g, 8 mmol) in 15 ml of dry dichloromethane 
was cooled to 0°C under an argon atmosphere. N,N- 
10 Dimethylform-amide (50|il) was added to the reaction 

mixture followed by the addition of oxalyl chloride 
(0.77 ml, 1.12 g, 8.8 mmol) over a 10 minute 
period. After stirring for 15 min at 0°C the 
reaction was allowed to warm to room temperature 
15 and stir for 1 hr. The volatiles were removed under 
vacuum and the oily residue was redissolved several 
times in dichloro-methane and evaporated yielding 



20 



the title acid chloride as a colorless - " solid^which — 
was used without any further purification. 

B . N-Methyl-N- (phenylmethyl) -9-propyl-9H- 

f luorene- 9 -carboxamide 

A solution of Example 84 Part A compound (1 
mmol) in 8 ml of dry THF was cooled to 0°C under an 
25 argon atmosphere and 2.1 equiv. of N-methyl-N- 
benzylamine (255 mg, 2.1 mmol) was added. After 
stirring at ambient temperature for 2 hrs. the 
reaction was diluted with 25 ml of ethyl acetate 
and washed with sat. sodium bicarbonate solution. 
30 The ethyl acetate extract was washed with sodium 
bicarbonate, water, brine and dried over anhy. 
sodium sulfate. The crude product was purified by 
flash chromatography on Merck EM silica gel eluting 
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with~5% EtOAc/hexane yielding 186 mg .(53%) of pure 
title product as a colorless solid, m.p. 73-74 a C. 

Anal Calc'd for C25H25NO (FW 355.48): 
5 C, 84.47; H, 7.09; N, 3.94 

Found: C, 84.57; H # 7.16; N, 3.90. 



Examples 85 to 92 
Examples 85 to 92 can be prepared from 
10 Example 84 Part A compound by the method in Example 
84, Part B. 



Example 85 



15 




M.P. 96-98°C 

Mass Spec. (CI) (M+H) + =308 + 

— Anal Caldid-for- C21H25NO: 

C, 82.04; H, 8.20; N, 4.56 
20 Found: C, 82.06; H, 8.46; N, 4.48. 



Example 96 

N 




25 M.P. 106-107°C 

Mass Spec. (CI) (M+H) + =348 
Anal. Cald'd for C24H29NO: 

C, 82.95; H, 8.41; N, 4.03 
Found: C r 82.71; H, 8.22; N, 3.82. 

30 
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sample 87 

N 




M.P- 60-62°C 
5 Mass Spec. (CI) (M+H)=308 
Anal. Cald'd for C21H25NO: 

C, 82.04; H, 8.20; N, 4.56 
Found: C. 82.09; H, 8.35; N. 4.42 

10 K-x-amnle 88 



(CH 3 )3C-CH2 \\ 




M.P. 62-64°C 

_Mass_Spec_._(CI ) (M+H) = 322 



15 Anal. Cald'd for C22H27NO: 

C, 82.20; H, 8.47; N, 4.36 
Found: C, 81.86; H, 8.19; N, 4.41. 
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Example 89 



o 



N 



H 




M.P. 102-103°C 
5 Mass Spec. (CI) (M+H) = 343 
Anal. Cald'd for C23H22N2O: 

C, 80.67; H, 6.48; N, 8.18 
Found: C, 80.51; H, 6.46; N, 8.04. 

10 Example 90 



Mass Spec. (CI) (M+H) = 400 
15 Anal. Cald'd for C26H25NO3 + 0.1 H 2 0 
C, 77.87; H, 6.33; N, 3.49 
Found: C, 77.87; H, 6.35; N, 3.53. 




Example 91 



20 



CF 3 -CH ; 



,2 \ / H 



N 




M.P. 113-115°C 



MS (CI, + ions) m/z 334 (M+H) 
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Anal.Cald'd for C19H18NOF3: 

C, 68.46; H,. 5.44; N, 4.20; 
Found: C, 68.24; H, 5.70; N, 4.18; 



F, 17.10 
F, 17.22. 



CHaCHgCHj^ H 



N 




M.P. 75-77°C 

MS (CI, + ions) m/z 294 (M+H) 
10 Anal. Cald'd for C20H23NO: 

C, 81.87; H, 7.90; N, 4.77 
Found: C, 81.88; H, 8.18; N, 4.70. 

Example 93 

15 9- (2-Propenyl) -N- (2-pyridinylmethyl) -9H-f luorene~9- 

cftrfrpxfrrnide , 

A. 



9H-f luorene~9-carboxylic acid (10.83 g, 0.0515 
mol) under argon was added solid KOH (6.8 g, 0.103 
mol) . After about 15 min the KOH had dissolved 
resulting in a blue-green colored solution. Allyl 
25 bromide (8.9 ml, 0.526 mol) was then added and 

stirred at room temperature for 2 h. The reaction 
mixture was partitioned between EtOAc/H20 and the 
aqueous layer extracted twice with EtOAc. The 
aqueous layer was brought to pH 2 with IN HCl, 




OH 



To a methoxyethanol solution (100 ml) of 
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extracted twice with EtOAc, and the combined 
organics were dried over Na2S04 . Evaporation in 
vacuo gave 11.63 g of a brown colored oily-solid. 
The residue was co-evaporated with CH2CI2* Et20, 
5 EtOAc , and hexanes to give an orange colored solid 
9.19 g (70% recovery). A portion of the material 
(400 mg) was purified by flash chromatography 
(twice, 3x13 cm), eluting with 3%MeOH:CH2Cl2 to 
give title compound as a colorless solid (160 mg) . 
10 m.p. 128-130°C. 

MS: (CI, M+NH4 + ): m/z 268. 

Anal. Calc. for C17H14O2 • 0.13 H2O: 
15 C, 80.80; H, 5.69 

Found: C, 80.80; H, 5.61. 

Alternative Preparation of Part A Compound 

20 To a THF (15 ml) supension of 9-fluorene 

carboxylic acid (5.28 q, 0.025 mol) at 0°C under 
argon was added sodium hexamethyldisilizane (50 mL, 
0.05 mol, 1M in THF), initial solid formation, and 
the final greenish-brown solution stirred for 5 

25 min. . Allyl bromide (2.3 mL, 0.0265 mol) was added 
and after 1 h the mixture was poured into cold 
water. The aqueous layer was extracted with EtOAc 
and the organic layer washed with water. The 
combined aqueous layers were brought to pH 1 with 

30 3N HC1 and extracted with EtOAc. The organics were 
washed with brine, dried over Na2S04, and the 
volatiles removed in vacuo to give an oily-solid 
residue (6.96 g) . The residue was crystallized from 
EtOH/water to give 2.81 g colorless solid. After 

35 concentrating the mother liquor, a second crop 

(1.04 g) and third crop (0.5 g) were obtained of 
Part A compound (4.35 g, 69% yield), mp 128-130°C. 



- 115 - 



WO 97/26240 



7US97/00587 



B. 




CI 



To a CH2CI2 (40 ml) solution of Part A 
compound (3.83 g, 0.015 mol) at 0°C under argon was 
added oxalyl chloride (2 ml, 0.023 mol) then DMF 
(90 \LL) . After 15 min. at 0°C and 1.5 h at room 

temperature, the volatiles were removed in vacuo 
and the residue co-evaporated with CH2CI2 to give 
title compound, which was used directly. 

C. 9~ (2-Propenyl) -N- (2-pyridinylmethyl) - 

9H-glyoygng~?-Q^rbo^ainj.(pie 

To a THF (35 ml) solution of Part B acid 
chloride^(_0_,_Q15_jno_!!L) at -5°C under argon was added 
2- (aminomethyl) pyridine (3.4 mL, 0.033 mol), with 
extra THF (10 mL) added to improve stirring. After 
15 min, the mixture was brought to room temperature 
20 for 4 h. At 0°C, the reaction mixture was quenched 
with saturated NaHC03, the aqueous layer extracted 
3 times with EtOAc, the combined organic layers 
were washed with H20, brine and dried over Na2S04- 
The volatiles were removed in vacuo to give a 
25 colored solid (5.1 g) . The residue was purified by 
flash column chromatography (Si02, 10 by 20 cm), 
eluting with 2.5% MeOH:CH2Cl2, to give title 
compound (2.67 g, 51% yield) as a colorless solid, 
m.p. 110~111°C. 

30 

MS: (CI, (M+H) + ): 341 m/z. 



10 
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Anal. Calc. for C23H2ON2O: 

C, 81.15; H,. 5.92; N, 8.23 
Found: C, 80.95; H, 5.99; N, 8.21. 

5 Examples 94 to 102 

Example 94 to 102 can be prepared from 
Example 93 Part B compound by the method in Example 
93 Part C. 

10 Sample 94 

CH3-CH2-CH2V H 




mp 85.5-86.5°C 
MS (CI, (M+H) + ) m/z 292 
15 Anal. Cald'd for C20H21NO: 

C, 82.44; H, 7.26; N, 4.81 
Found: C, 82.31; H, 7.44; N, 4.77. 



20 



Example 95 

(CH 3 )rCH x H 
N 




mp 74-75. 5°C 
MS (CI, (M+H) + ) m/z 292 
Anal. Cald*d for C20H21NOO . 09 H 2 0: 
25 C, 81.98; H, 7.29; N, 4.78 

Found: C, 82.02; H, 7.33; N, 4.74. 
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mp 112.5-114°C 
5 MS (CI, (M+H) + ) m/z 326 

Anal. Cald'd for C 23 Hi 9 NC-0 .12 H 2 0: 

C, 84.32; H, 5.92; N, 4.27 
Found: C, 84.35; H, 5.76; N, 4.24. 

10 E?ccfflipl<? 97 

^~V (CH2,3 \ /H 
N — ' N 




mp 74.5-75.5°C 

MS— (di — (-M+H)— )— HV/-Z-368— 

15 Anal. Cald'd for C 26 H 25 NO.0.13 H 2 0: 
C, 84.42; H, 6.88; N, 3.79 

Found: C, 84.48; H, 6.84; N. 3.73. 

Ritample 98 

20 




mp 80.5-81.5°C 
MS (CI, (M+H) + ) m/z 340 
Anal. Cald'd for C 2 4H 2 iNO: 
25 C, 84.92; H, 6.24; N, 4.13 

Found: C, 84.58; H, 6.15; N, 4.10. 
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. Example 93 



CH 3 0-CH 2 CH2^ 




5 mp 87-88. 5°C 

MS (CI, (M+H) + ) m/z 308 
Anal. Cald'd for C20H21NO2: 

C, 78.15; H, 6.89; N, 4.56 
Found: C, 78.05; H, 6.83; N, 4.47 



mp_127-128°C .._ 

15 MS (CI, (M+H) + ) m/z 341 

Anal. Cald'd for C23H20N2O: 

C, 81.15; H, 5.92; N, 8.23 

Found: C, 81.27; H, 5.88; N, 8.11 

20 Example 1Q1 



10 



Example 100 





mp 68~71°C 

MS (CI, (M+H) + ) m/z 341 
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Anal. Cald'd for 



C23H20N2O: 

H, 5.92; N, 8.23 

H, 5.86; N, 8.12. 



C, 81.15; 
Found: C, 81.11; 



5 



CH3-CH2 H 
N 




10 



mp 87.5~88.5°C 

Anal. Cald'd for Ci9Hi 9 NO*0 . 13 H 2 0: 
C, 81.57; H, 6.94; N, 5.01 



Found: C, 81.58; H, 6.79; N, 5.00. 

9- (1-Piperidinylcarbonyl) -9- (2-propenyl) -9H- 
15 flwrm 



93 Part A compound (0.495 g, 1798 mmol)T pipers idln^ 
(0.39 ml, 3.94 mmol), hydroxybenzotriazole hydrate 

20 (0.40 g, 2.96 mmol) , and N-methylmorpholine (0.22 
ml, 2.00 mmol) in DMF (6 ml) was added EDCI (0.44 
g, 2.27 mmol) and the reaction was allowed to come 
to room temperature overnight. After 24 h # the 
reaction was quenched with saturated NaHC03, the 

25 aqueous layer extracted twice with EtOAc, and the 
combined organics dried over Na2S04 overnight. The 
volatiles were removed in vacuo to give an oil 
(600 mg) . The residue was purified by flash column 
chromatography (Si02, 3 by 17 cm), eluting with 

30 CH2CI2 to give title compound (0.265 g, 42% yield) 
as a colorless solid, m.p. 64-66°C. 

MS: (CI, + ions): m/z 318 (M+H) . 



To a 0°C suspension under argon of Example 
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Anal.* Calc. for C22H23NO: 

C, 83.24; H< 7.30; N, 4.41 
Found: C, 83.25; H, 7.32; N, 4.36. 



5 gxanple 1Q4 

rc-Rntvl-9- (2-propenvl) - 9H-f luorene-9-carboxajni^ 

To a CH2CI2 (8 ml) and pyridine (0.28 ml) 
solution of Example 93 Part A compound (400 nig, 

10 1.60 mmol) under argon was added cyanuric fluoride 
(0.27 mL, 3.20 mmol). After 1.5 h, the cloudy 
reaction mixture was partitioned between ice-water 
and CH2CI2- The organics were dried over Na2S04/ 
and the volatiles removed in vacuo to give an 

15 oily-solid residue (420 mg) . The crude residue was 
used directly in the subsequent reaction. 

To a THF (7 ml) solution of the above crude 
residue (1.5 mmol) at 0°C under argon was added n- 
butylamine (0.3 mL, 3.04 mmol) and the reaction 

20 brought to room temperature. After 16 h, the 

mixture was que nched with saturate d NaHCO^ , the 

aqueous layer extracted 2 times with EtOAc, and the 
combined organic layers were washed with brine and 
dried over Na2S04. The volatiles were removed in 

25 vacuo to give an oily-solid (470 mg) . The residue 
was purified by flash column chromatography (Si02* 
5 by 6 cm), eluting with 12.5% EtOAc : hexanes , to 
give title compound (362 mg, 79% yield) as a 
colorless solid, m.p. 62.5-64°C. 

30 

MS: (CI, M+H+) : m/z 306. 
Anal. Calc. for C21H23NO: 

C, 82.59; H, 7.59; N, 4.59 
Found: C, 82.72; H, 7.45; N, 4.46. 
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Example 105 

9- [ [2, 2-Bis (trif lupromethyl) -1, 3-dioxolan-4-yl] - 
methvl-N-ethvl-9H-fluorene-9-carboxamide 

5 To a CH2CI2 (0.5 ml) solution of Example 

102 compound (35 mg, 0.125 mmol) and 
hexafluoroacetone hydrate (40 mg, 0.207 mmol) was 
added 30% H2O2 (25 |Xl) . After several hours, MgS04 

was added and the reaction stirred for 24 h, when a 
10 second amount of the ketone and 30% H2O2 were 

added. After 48 h total, the reaction was quenched 
with aqueous sodium thiosulf ate and sat . NaHC03 . 
The aqueous layer was extracted twice with CH2CI2 
and the combined organics were dried over Na2S04. 
15 The organics were concentrated in vacuo and the 

residue was purified by flash column chromatography 
(Si02, 2 by 6 cm), eluting with 1% EtOAc ; CH2CI2/ 
to give title compound (20 mg, 34% yield) as a 
colorless solid, m.p. 91-93°C. 

20 



T5S*r~fCI~ M*H + )-:- mi z-460— 



Anal. Calc. for C22H19F6NO3 : 

C, 57.52; H, 4.17; N, 3.05 
25 Found: C, 57.51; H, 4.00; N, 2.93. 

Example Iflfi 

9~ (2 , 3-Dihydroxypropyl) -N-ethyl-9H-f luorene-9- 

30 

To an acetone :H20 (4 ml, 9:1) suspension of 
Example 102 compound (191 mg, 0.689 mmol) and N- 
methylmorpholine-N-oxide ( 215 mg, 1.59 mmol) under 
argon was added OSO4 (several small crystals) . 
35 After stirring at room temperature overnight, the 
reaction was cooled and then quenched with aq. 
sodium metabisulf ite. The reaction mixture was 
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stirred 15 min. and the aqueous layer extracted 
twice with EtOAc. _The organics were washed with 
brine, dried over Na2S04, and concentrated to an 
oil (220 mg) . The residue was purified by flash 
5 column chromatography (Si02/ 3 by 9 cm), eluting 
with 4:1 EtOAc:CH2Cl2/ to give title compound (106 
mg, 49% yield) as a colorless, hygroscopic foam. 

MS: (CI, M+H+): m/z 312. 

10 

Anal. Calc. for C19H21NO3 • 0.4 H2O: 

C, 71.64; H, 6.90; N, 4.40 
Found: C, 71.68; H, 6.84; N, 4.36. 

15 EfrflffPle 107 

9- ( 3 -Phenylpropyl ) -N- ( 3 -hydroxy) propyl -9H-xan thene- 
9-carfrpxainide 




A. 9- (3 -Phenylpropyl) -9H-xanthene-9- 
cflrfrQxvlic frcid : 

To a solution of 10 g (44 mmol, 1 eq) of 9- 
xanthenylcarboxylic acid in 200 mL of THF at 0°C 

25 was added 37.2 mL (93 mmol, 2.1 eq) of a 2.5 M 

solution of n-butyl lithium in hexanes dropwise over 
15 min. (First equivalent resulted in 
precipitation of Li salt of the carboxylate; 
solution became homogeneous as dianion formed. ) 

30 The resulting orange solution of dianion was 

stirred at 0°C for 10 min and 9.4 mL (62 mmol, 1.4 
eq) of l-bromo-3-phenylpropane was added quickly 
over 3 min. The reaction was stirred at 0°C and 
allowed to warm to RT as the ice bath melted. 
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After 16 h, the basic reaction mixture (pH -14) was 
extracted with water (3 x 100 mL) . The combined 
aqueous layers were acidified (to pH ~1) with 6 N 
HC1 and extracted with ether (3 x 100 mL) . The 
combined ether solutions were dried (MgS04) , 
filtered and concentrated to afford 17.04 g of a 
viscous golden oil. The oil was dissolved in hot 
hexanes using a small amount of CH2CI2 to effect 
complete dissolution. Concentration of this 
solution resulted in a yellow solid which was 
recrystallized from ether/hexanes to afford 13.3 g 
(88%) of title compound as a white crystalline 
solid, 

m.p. 137-138°C. 

TLC (silica gel, 10% MeOH in CH 2 C1 2 , UV and I 2 ) 
R f = 0.52. 

B. 9- (3-Phenylpropyl) -9H-xanthene-9- 

cflrfrrayUc acid, 4-nitrQphenyl ester 

To a sol ution of 10 g (29.0 mmol, 1 eq) of 

Part A compound in 100 mL of CH2CI2 was added 100 
HL of DMF. The solution was cooled to 0°C and 22.0 
mL (43.6 mmol, 1*5 eq) of a 2-0 M oxalyl chloride 
25 solution in CH 2 C1 2 was added over 5 rain. The 

resulting bubbling solution was stirred at 0°C for 
1.5 h {until bubbling had ceased). The solution 
was concentrated and the residual oil was taken up 
in 50 mL of CH2CI2 and reconcentrated. The 
30 resulting oil was dissolved in 150 mL of CH 2 C1 2 and 
188 mg (1.52 mmol, 0.05 eq) of 4-dimethylamino- 
pyridine was added. The solution was cooled to 0°C 
and 4.9 mL (34.8 mmol, 1.2 eq) of triethylamine was 
added. To the resulting dark brown cloudy solution 
35 was added 12.1 g (87.1 mmol, 3 eq) of p-nitrophenol 
as a solid. Upon addition the reaction quickly 
became clear and the resulting clear reaction 



10 



15 
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mixture was allowed to warm to RT as the ice bath 
melted. (TLC indicated the reaction was 
essentially complete after 40 min.) After 15 h, 
the reaction was washed with 100 mL of ice-cold 1 N 

5 HCl. The organic solution was filtered through 
cotton and concentrated to afford 24.22 g of a 
viscous golden-brown oil which was chromatographed 
on silica gel (200 g) eluted with 25% hexanes in 
CH 2 C1 2 to afford 13.45 g of a viscous golden oil. 

10 The product was cystallized by concentrating down a 
ether/hexane solution and the crude solid was then 
recrystallized from ether/hexanes to afford 11.8 g 
(87%) of title compound as an off-white 
crystalline solid, m.p. 93-94°C. 

15 

TLC (silica gel, 25% EtOAc in hexanes, UV and I 2 ) 
R f = 0.39. 

MS(CI, pos. ions): m/z 483 (M + NH 4 ) , 466 (M + 
20 H). 



Anal. Calcd. for C29H23NO5: 

C, 74.83; H, 4.98; N, 3.01 
Found: C, 74.61; H, 4.71; N, 2.88. 

25 

C . 9 - ( 3 - Phenylpropyl ) ~N~ ( 3 -hydroxy ) propyl - 

9H-xanthene- 9 -carboxamide 

The title compound was prepared via an 
automated procedure carried out on a Zymark 
30 Benchmate® Workstation using the following 
procedure . 

The Benchmate® delivered 1 mL (80 mg, 0.18 
mmol, 1 eq) of a stock solution of title compound 
in THF (80 mg/mL) to a 16 mm x 100 mm culture tube. 
35 The tube was removed and placed on a balance where 
3-amino-l-propanol (24 mg, 0.27 mmol) was added 
manually. The reaction was allowed to proceed 
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until all reactions in the run were complete as 
indicated by disappearance of title compound by TLC 
(silica gel, 2% MeOH in CH 2 C1 2 , visualized by UV 
and I2) • 

5 The product was purified in an analogous 

manner to Example 22, Part C, to give title 
compound as a pale oil (55 mg) in 69% yield. 
MS (electrospray, pos. ions) = 402 (M+H). 

10 Examples. io»-i4Q 

Examples 108 to 140 can be prepared from 
Example 107 Part B compound by the method in 
Example 107, Part C. 



15 




20 



MS (CI, pos. ions) 540 (M+H) 

fyample 109 
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5 MS (CI, pos. ions) 382 (M+H) 



Example 111 




10 

MS (CI, pos. ions) 476 (M+H) 

EffiMnple 3,12 




MS (CI, pos. ions) 464 (M+H) 
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EXflinplQ 111 




MS (electrospray, pos. ions) 478 (M+H) 




MS (electrospray, pos. ions) 492 (M+H). 
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5 MS (electrospray, pos. ions) 451 (M+H) . 

HCHCH2) 2 -0.(CH2)^ n 



N 




10 

MS (electrospray, pos. ions) 432 (M+H). 



15 




MS (electrospray, pos. ions) 424 (M+H) . 
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5 MS (electrospray, pos. ions) 491 (M+H) . 



o 



N 




MS (electrospray, pos. ions) 560 (M+H) . 
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5 MS (electro spray, pos. ions) 464 (M+H) . 

•Example 123 



D>- ch n / H 




10 

MS (electrospray, pos. ions) 398 (M+H). 
B*<«ro?le 124 



15 




MS (electrospray, pos. ions) 464 (M+H). 
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fiyafflple 125 
CHrtCHJ, 




5 MS (electrospray, pos. ions) 484 (M+H) 

FK^lfi 126 




10 



MS 



(electrospray, pos. ions) 440 (M+H) 



Trample 127 



15 




MS 



(electrospray, pos. ions) 469 (M+H) 
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Example 3,28 




TO 

MS (electrospray, pos. ions) 484 (M+H) . 



15 




MS (electrospray, pos. ions) 527 (M+H). 
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5 MS (electrospray, pos. ions) 454 (M+H) . 

Tftrempls 3.32 




MS (electrospray, pos. ions) 474 (M+H) . 
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reygmple 134 



0-(CH 2 ) 2x / H 




5 MS (electrospray, pos. ions) 465 (M+H) 




10 



MS (electrospray, pos. ions) 449 (M+H) 



H N 



15 




MS (electrospray, pos. ions) 474 (M+H) 
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CH 3 0 



5 MS (electrospray, pos. ions) 464 (M+H) 



CH 3 -(CH2)3— 0-(CHa)3 x ,H 
N 




10 



MS 



(electrospray, pos. ions) 458 (M+H). 



Sample 139 



15 




MS 



(electrospray, pos. ions) 448 (M+H) 



- 136 - 



WO 97/26240 




PCTYUS97/00587 



Rxamole 140 




5 MS (electrospray, pos. ions) 462 (M+H) . 



ftxamole 141 




A. 




To a suspension of f luorene- (9H) -9- 
15 carboxylic acid (0.45 g, 2,18 mmol) in THF (5 mL) 
at -78°C was added n-butyl lithium in hexanes (1-70 
mL, 4.20 mmol) dropwise at such a rate to maintain 
the internal temperature below -40°C. The 
resulting bright yellow solution was stirred at 
20 -40°C for 0.5 h and treated with compound Example 
11, Part B (0.60 g, 1.82 mmol). The mixture was 
slowly warmed to room temperature and stirred for 6 
h when the mixture was treated with 0.1 g (10 mol%) 
of tetrabutylammonium iodide and allowed to stir 
25 overnight. The mixture was diluted with 0.1N HC1 
(25 niL, 2.50 mmol) and ethyl acetate (50 mL) . The 
layers were separated, the organic fraction dried 
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10 



(Na2S04) and concentrated to give 1 g of crude oil. 
This material could be purified by flash chromato- 
graphy (silica gel, eluting with 5% MeOH: ethyl 
acetate) and crystallization from hexane/ethyl 
acetate/methylene chloride to gave title compound 
as a colorless solid, mp 123-125°C. 

TLC Silica gel (3:7:1 

acetone/dichloromethane/acetic acid) Rf= 0.45. 



Part B compound was prepared as described 
for Example 22 Part B compound, using 7.59 g (16.5 
mmol) of Example 144 Part A compound, 12.4 mL (24.9 

mmoTT~of oxalyl~~eMi3ride— 10^^ ~ 

dimethyl- formamide, 101 mg (0.8 mmol) of 4- 
dimethylamino-pyridine, 2.01 g (19.8 mmol) of 
triethylamine, and 6.91 g (49.6 mmol) of 4- 
nitrophenol in CH 2 Cl2 (ml) . The crude product was 
purified by flash chromato-graphy on silica gel 
(400 g) eluted with methylene chloride (3 L) , 
followed by 2% methanol in methylene chloride. The 
product was further purified flash chromatography 
on silica gel (150 g) eluted with 7:3 hexanes : ethyl 
acetate (3 L) followed by 6:4 hexanes: ethyl acetate 
(3 L) , to provide 6.29 g (73%) of title compound, 
as a pale yellow oil. 

TLC Silica gel (9:1 toluene: acetone, visualization 
by UV # 12) Rf = 0.27. 



B. 
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C. 




A solution of 104 mg (0.18 mmol) of Part B 
compound in 1 mL of THF was treated with 20 mg 
(0.36 mmol) of n-butylamine for 16 hours. The 
product was purified via solid phase extraction 
using a Varian SAX anion exchange column (1 g of 
sorbent, chloride form) by the procedure outlined 
below: 

1) Column conditioned with 10 mL of 300 mM KOH(aq) 
in MeOH. 

2) Column conditioned with 10 mL of MeOH. 

3) Column conditioned with 10 mL of CH 2 C1 2 - 

4) Reaction mixture loaded onto SAX column and 
effluent collected into a product tube. 

5 ) — Column— rinsed wi th— 1— mL- o f -THE— cuid— e f f luent — 
collected into product tube. 
20 6) Column rinsed with 2 mL of CH 2 C1 2 and effluent 
collected into product tube. 

This procedure was followed by a second 
solid phase extraction using a Varian SCX cation 
25 exchange column (1 mg of sorbent) by the procedure 
outlined below: 

1) Column conditioned with 10 mL of CH2CI2- 

2) Reaction mixture loaded onto SCX column and 
30 effluent collected into product tube (tared) . 

3) Column rinsed with 2 mL of CH2CI2 and effluent 
collected into product tube. 
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The product solution (approx. 5. mL) was 
concentrated using a speed vac for 14 h to afford 
59 mg (63%) of title compound as a clear oil. 

5 HPLC Purity = 90%; retention time = 13.0 minutes. 

Column: EM Lichropshere C8 Select ~B 250 mm. 

Solvent A: 10% methanol: 90% water: 0.2% H3PO4. 

Solvent B: 90% methanol: 10% water: 0.2% H3PO4. 

Elution: Linear gradient from 30:70 A:B over 10 
10 minutes followed by isocratic 100%B for 10 minutes. 

MS (Electrospray, + ions) : m/z 598 (M + H) . 



Example 141 Part C- For examples where the 
starting amine is a salt, the amine was free based 
by partitioning between THF and aqueous saturated 
20 sodium bicarbonate or by adding an eguimolar amount 

^F^H^thylSirine^ ~~ — — — — 

Note, Bu stands for n-butyl. 



15 



Examples 142 to 175 can be prepared from 
Example 141 Part B compound by the method in 



n-Decyl 




MS (ES, 4 ions) m/z 598 (M+H) . 
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5 MS (ES, + ions) 501 (M+H) . 



(CHafeOH 




MS (ES, + ions) 516 (M+H) . 

Example 145 

(CHafcOH 



ff 



15 




MS (ES, + ions) 544 (M+H) . 
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KKflMPlQ 145 

(CHafcCMCHafeOH 
ft N-H 

BuO 



5 MS (ES, + ions) 546 (M+H) . 




10 

MS (ES, + ions) 542 (M+H) . 

ftXflnff?le~r48 



II 

BuO 

15 

MS (ES, + ions) 596 (M+Na) . 



WO 97/26240 




CH 2 CH(OEt)2 
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Example 1*9 

CH 2 Phenyl 



N-H 




WO 97/26240 




5 MS (ES, + ions) 548 (M+H) . 



Example 150 




CH 2 CH2Phenyl 



10 



MS (ES, + ions) 562 (M+H) . 



Example 151 
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(CHahPhanyl 
H 




5 MS (ES, + ions) 590 (M+H) . 



och 3 




10 



MS (ES, + ions) 578 (M+H) 
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ample 155 




5 MS (ES, + ions) 578 (M+H) . 

Example 156 




MS (ES, + ions) 592 (M+H) . 



Example 157 




MS (ES, + ions) 627 (M+H) . 
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Example 158 




5 MS (ES, + ions) 594 (M+H) . 




10 

MS (ES, + ions) 578 (M+H). 



Example 16Q 




15 

MS (ES, + ions) 564 (M+H) . 
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5 MS (ES, + ions) m/z 583 (M+H) . 



Example 162 




MS (ES, + ions) 654 (M+H) ♦ 



Exajnple lg? 




II N-H 




MS (ES, + ions) 578 (M+H) . 
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OH 




5 MS (ES, + ions) 578 (M+H) . 

OCH 3 




10 

MS (ES, + ions) 592 (M+H) . 



F f? camDle 16fr 




15 

MS (ES, + ions) 592 (M+H) . 
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Example 167 




5 MS (ES, + ions) 622 (M+H) . 



Example 16 8 - 




Example 169 




MS (ES, + ions) 608 (M+H) . 
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acajflBje 170 




5 MS (ES, + ions) 594 (M+H) . 

pimple 171 




10 

MS (ES, + ions) 622 (M+H). 
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Example 113 

CH 2 CONH 2 




5 MS (ES, + ions) 515 (M+H) . 



Rxamole 174 




10 

MS <ES, + ions) 570 (M+H) . 



Example 175 




A solution of 104 mg (0.18 mmol) of Example 
141 Part B compound in 1 mL of THF was treated with 
22 mg (0.16 mmol, 0.9 eq) of N- 
20 phenethylaminediamine for 48 hours. The product 
was purified via solid phase extraction using a 
Varian SCX anion exchange column (1 g of sorbent, 
0.6 meq/g) by the procedure outlined below: 
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1) Column conditioned with 10 mL of CH2CI2 (0.25 
mL/sec) . 

2) Reaction mixture loaded onto SCX column (0.05 
mL/sec) . 

5 3) Column rinsed with 10 mL of methanol. 

4) Column rinsed with 4 mL of 1M NH3 /methanol and 
effluent collected into product tube. 

5) Syringe washed with 2 mL of methanol. 

10 This procedure was followed by a second 

solid phase extraction using a Varian SAX cation 
exchange column (1 g of sorbent, 0.7 meq/g) on the 
Benchmate® by the procedure outlined below: 

15 1) Syringe washed with 4 mL of methanol. 

2) Column conditioned with 10 mL of CH2CI2 (0,25 
mL/sec) . 

3) Product solution from SCX column loaded onto 
SAX 

20 column (0.05 mL/sec) and effluent collected 

into- — 



product tube (tared) . 
4) Column rinsed with 2 mL of CH2CI2 and effluent 
collected into product tube. 
25 5) Syringe washed with 4 mL of methanol. 

The product solution (approx. 5 mL) was 
concentrated using a speed vac for 14 h to afford 
66 mg (72%) of the title compound as a yellow semi- 
30 solid. 

MS (Electrospray, + ions) : m/z 577 (M + H) . 

Examples 176 to 185 can be prepared from 
35 Example 141 Part B compound by the method in 
Example 175. 
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5 MS (ES, + ions) 549 (M+H) . 




MS (ES, + ions) 579 (M+H) . 
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5 MS (ES, + ions) 563 (M+H) . 



Example 31? Q 




MS (ES, + ions) 588 (M+H) . 



Example 131 



H 



15 




MS (ES, + ions) 552 (M+H). 



- 154 - 



WO 97/26240 




PCT/US97/00587 



5 MS (ES, + ions) 569 (M+H) . 

Example 183 

/ — V 




10 

MS (ES, + ions) 571 (M+H) . 



Example 194 



/ — ^ 




MS (ES, + ions) 585 (M+H) . 
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O 

II 



BuO- 
BuO 




5 



MS (ES, + ions) 566 (M+H) . 



Example 186 



9 - f 4 - (Dibutoxyphosphinyl ) butyl ] -N- (2,2, 2 - trif luoro- 
ethvl ) -9H-f luorene-9-carboxamide 



A solution of Example 141 Part A compound 
(0.90 g, 2 mmol) in 5 mL of CH2CI2 was treated with 
oxalyl chloride in dichloromethane (1.5 mL, 3.00 
ramol) and two drops of DMF. After 0.5 h, the 

15 mixture was concentrated under reduced pressure to 
give a yelow oil. The oil was diluted with 10 mL 
of tetrahydro- f uran , codled _ to — 0 o C^nd~treated~wrth 
2, 2, 2-trif luo-roethylamine (0.39 g, 4.00 mmol) and 
trie thy lamine (0.2 g, 2.0 mmol). The mixture was 

20 stirred for 3 h at room temperature and diluted 
with ethyl acetate (50 mL) and water (50 mL) . The 
organic fraction was washed with IN HC1 (5 mL) 
dried over Na2S04 and concentrated to a yellow oil. 
The oil was purified by flash column chromatography 

25 on silica gel (100 g) with 1:9 

acetone/dichloromethane to give 0.69 g (59% overall 
yield) of title compound as a clear oil. 

TLC Silica gel (1:9 acetone/dichloromethane) Rf= 
30 0.3. 

Mass Spec. (CI-NH3, + ions) m/e 540 (M+H). 



10 
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Anal. Calc'd for C28H37F3NO4P + 0.3 H 2 0; 

C, 61.76; H,. 6.95; N f 2.57; F f 10.47; 
P, 5.69 

Found: C, 61.71; H, 6.78; N, 2.62; F, 10.66; 
5 P, 5.47. 

Al ternate Ex ample 186 
9 - [4- (Dibutoxyphosphinyl) butyl] -N- (2 , 2, 2-trif luoro- 
ethvl ) -9H-f luoren< =>-?-r!arboxamide 



10 




Butyllithium (8.4 mL, 2.5M in hexane, 21 
15 mmol) was added dropwise over 10 min to a solution 
of 9-fluorenecarboxylic acid (2.10 g, 10 mmol) in 
THF (50 mL) at 0 °C under argon. During addition 

— of— the-f irst— equivalent— of- BuLi^-fehe reaction— 



became thick with a white precipitate which became 
20 yellow and cleared after addition of the second 
equivalent. The reaction was stirred at 0 °C for 
20 min, then cis-l,4-dichloro-2-butene {1.2 mL, 11 
mmol) was added dropwise over 5 min. The reaction 
lightened in color during addition and was stirred 
25 at 0 °C for 3 h, then poured into IN HC1 (50 mL) 
and extracted with CH2CI2 (3 x 50 mL) . The 
combined organic layers were washed with brine (30 
mL) then dried over MgS04. Evaporation provided 
3.5 g of a yellow oil containing crystalline solid. 
30 The crude residue was triturated with hexane (20 

mL) . The supernatant was decanted, and the residue 
pumped under high vacuum to give 2.93 g of title 
compound as a tan solid. 
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B. 




To a stirred solution of 10.0 g (33-5 mmol) 
5 of Part A compound in 100 mL of dichloromethane at 
RT was added 20.0 mL (40 mmol) of 2M oxalyl 
chloride in dichloromethane followed by 30 \LL of 

DMF. The reaction was allowed to stir at RT for 2 
h when the solvent was evaporated and the semisolid 

10 residue pumped (« 1 mm pressure) for 0.5 h. The 

residue was dissolved by adding 300 mL of ether and 
cooled to 0°C. The mixture was treated with 7.30 g 
(67 mmol) of 2,2,2-trifluoroethylamine and warmed 
to room temperature. The mixture was diluted with 

15 150 mL of ethyl acetate and 100 mL of 0.5 M HCL. 
The layers were separated, the organics dried 
(Na 2 S0 4 ) and concentrated. The remainder was 
^urifTe^^ - flash - c^umir^lxromatograph^ — 
gel (250 g) eluting with 1:9 ethyl acetate/hexanes 

20 (800 mL) followed by 1:5 ethyl acetate/hexanes 

(1L) . Pure fractions were pooled and concentrated 
to give 9.25 g (73%) of title compound as a white 
solid, mp: 87-89°C. 
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A mixture of Part B compound (7.60 g, 20 
5 ntmol) and tributylphosphite (25 g, 100 mmol) was 
warmed to 120°C for 24 h. The volitals were 
removed by short path distillation (0.2 mm Hg, 
118°C) to leave 11.5 g of a colorless oil. The oil 
was purified by flash column chromatography on 
10 silica gel (500 g) eluting with 5:95 

acetone/dichloromethane (1 L) followed by 1:5 
acetone/dichloromethane (1L) . Pure fractions were 
pooled to give 8.80 g (82%) of title compound as a 
colorless oil which gradually turned to a waxy 
15 solid. 

TLC Silica gel (1:5 acetone/dichloromethane) Rf= 
0.5. 

20 D. 9- [4- (Dibutoxyphosphinyl) butyl] -N- 

(2,2, 2-trif luoroethyl ) -9H-f luorene-9- 

carboxamide , _ — 

A suspension of 8.50 g (15.8 mmol) of Part 
C compound in 200 mL of ethanol was warmed to 40°C 
25 for a few minutes to completely dissolve the 
crystalline solids. The resulting colorless 
solution was treated with 0.5 g of 10% Pd/carbon 
and the reaction vessel placed under an atmosphere 
of H2 (balloon pressure) . The reaction mixture was 
30 stirred for 25 h when it was filtered through a pad 
of celite. The colorless filtrate was filtered 
through a pad of celite and concentrated to give 
8.3 g (95%) of title compound as a colorless oil. 
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The oil gradually turned to white solid on 
standing, mp: 71-74°C. 

TLC Silica gel (1:5 acetone/dichlorome thane) Rf- 
5 0.5, 

MS (ES, + ions) m/z 540 (M+H) . 

Anal. Calc'd for C28H37F3NO4P: 

C, 62.33; H, 6.91; F, 10.56; N, 2.60; P, 

10 5.74 

Found: C, 62.36; H, 7.00; F, 10.63; N, 2.56; P, 
5.86. 

gycflffple 

15 9- (2-Propenyl)-9H-fluorene-9-carboxylic acid, ethyl 
ester 

An ethanol (7 ml) solution of Example 93 
Part B (275 mg, 1.04 mmol) was stirred at room 
temperature for lh, then stored at -20°C overnight. 
Aftea^ warming, the^vnlat iles were removed in v acuo 
to give an oil (300 mg) . The residue was purified 
by flash column chromatography (Si02# 3 by 9 cm), 
eluting with 5%EtOAc :hexanes to give title compound 
(211 mg, 73% yield) as a colorless oil. 

MS: (CI): m/z 296 (M+NH4) + . 

Example 189 

30 ?- (4-CVwpfrvtyi) -N-pyQPY3.-9fl-f Ivtgrene-g-^ctxpxamiqe 

To a solution of 400 mg (0.92 mmol) of 
Example 11 Part C compound in 1 mL of DMSO, under 
argon at RT, was added 180 mg (2.77 mmol) of 
35 potassium cyanide (KCN) . The mixture was stirred 
at RT for 18 h, at which time the reaction was 
diluted with ether and washed with sodium 



20 



25 
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bisulfite, NaHC03, water, brine, dried (Na2S04) and 
evaporated. Recrystallization was attained from 
hot hexanes to provide 225 mg (74%) of title 
compound as a white solid. 

5 

mp 102-104°C. 

TLC Silica gel (95:5 dichloromethane/isopropanol) 
R f = 0.43. 

MS (CI-NH 3 , + ions) m/e 333 (M+H) . 
10 Anal. Calcd. for C22H24N2O1: 

C, 79,48; H, 7.28; N, 8.43 
Found: C, 79.17; H, 7.40; N, 8.34. 

Example 18? 

15 1- \9- (3~Phenvlr>rop vl) -9H-f luorene-9-vll -1-butanone 

A solution of Example 22 Part B acid 
chloride (4 mmol) in 15 ml of tetrahydrofuran was 
cooled to -20°C under an argon atmosphere and anhy. 

20 copper iodide (50 mg) was added. A 2 M solution 

of n-p ropyl ma gnesium chlor id e in ether (2 ml _4 

mmol) was added over a 5 minute period. The 
reacton was stirred at -20°C for 2.5 hrs. and then 
at 0°C for 30 min. The reaction was quenched with 

25 a saturated solution of ammonium chloride and 

extracted with ethyl acetate (3x2 0ml) . The ethyl 
acetate extract was washed with water, brine and 
dried over anhy. sodium sulfate. The crude ketone 
was purified on a Merck EM silica column eluting 

30 with 5% ethyl acetate/hexane yielding 850 mg (64%) 
of title compound as a colorless oil. 

MS (CI, + ions) 355 (M+H) 
Anal Calc'd for C26H26O: 
35 C, 87.74; H, 7.41 

Found: C, 87.70; H, 7.45. 
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Example X?0 

9- f3-PhenvlDrop vl)-a-r>ropvl-9H-£luorene-9-mgthauQl 

A solution of Example 189 compound (400 mg, 
5 1.13 mmol) in 25 ml of methanol was cooled to 0°C 
under an argon atmosphere. Sodium borohydride (93 
mg, 2.45 mmol) was added portion wise over 10 
minutes and the mixture was then stirred for 30 
min. longer at 0°C. The reaction was diluted with 
10 0.1 N hydrochloric acid to pH 4. The reaction 
mixture was diluted with 30 ml of water and 
extracted with ethyl acetate (3x20 ml) . The ethyl 
acetate extract was washed with water, brine and 
dried over sodium sulfate. The crude product was 
15 purified on a Merck EM silica column eluting with 
10% ethyl acetate / hexane yielding 345 mg (86%) of 
title compound as a colorless oil. 

MS (CI, + ions) 374 (M+NH 4 ) . 
20 Anal Calc'd for C 2 6H 2 bO+0.65 H 2 0 (FW 368.21) : 

-G.,— 84 .-7-9 ;-H ,_ 8^02 _ 

Found: C, 84.83; H, 7.94. 

Example 191 

25 4 -Hydroxy- 1 - ( 9 -propy l - 9H- f luor en- 9 - vl ) bu t anone 

A solution of Example 59 Part B compound 
(1.07 g, 3.97 mmol) in THF (10 mL) under argon was 
cooled to 0°C. Copper (I) iodide (38 mg, 0.20 

30 mmol) was added followed by dropwise addition of 
CIMg^^^OMgCI ( pre pared analogously to Umio, et 
al, J. Med. Chem. 1972, 15, 855) (14.5 mL, 0.3M in 
THF, 4.37 mmol) over 10 min. Upon addition, a deep 
red color appeared but quickly dissipated with 

35 stirring. The opaque yellow reaction was stirred 
at 0 T for 45 min f then quenched by addition of 
saturated NH 4 C1 (10 mL) . The reaction was diluted 
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with' water (10 mL) and extracted with EtOAc (3 x 30 
mL) . The combined, organic layers were washed with 
saturated NH4CI, water, and brine {10 mL each), 
then dried over MgS04- Evaporation gave 1.3 g of a 
yellow oil, which was purified by flash 
chromatography on silica gel (150 g) , loading in 
50% EtOAc/hexane, and eluting with 25% EtOAc/hexane 
to provide title compound (885 mg, 76%) as a 
colorless oil. 

Anal. Calcd. for C20 H 22O2 * °- 5 H 20: 

C, 79.19; H, 7.64. 
Found: C, 79.07; H, 7.32. 

Example 192 

N- [3 - (Dibutoxyphosphinyl) propyl] -9-propyl-9H- 

f luorene- 9 - carboxamide 

A. 



20 




A solution of oxalyl chloride in 
dichlorome thane (1 mL, 2.0 mmol) was added to a 
stirred suspension of Example 59 Part A compound 
(0.44 g 1.74 mmol) in 10 mL of dichlorome thane . 

25 The reaction mass was treated with 1 drop of DMF, 
allowed to stir for 0.5 h and concentrated. The 
remainder was diluted with 10 mL of THF, cooled to 
-40° and treated with 1, 3-propanolamine (0.26 g, 
3.50 mmol) and warmed to RT over 3 h. The reaction 

30 mixture was diluted with 20 mL of water and 50 mL 
of ethyl acetate. The organic fraction was 
extracted with water (3X), dried (MgS04) and 



10 
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concentrated. The crude alcohol was carried on to 
the next step without further characterization. 

To a stirred solution of 0.50 g (1.58 mmol) 
of the crude alcohol, 0.46 g (1.74 mmol) of 

5 triphenyl-phosphine, and 0.21 g (3.15 mmol) of 
imidazole in 10 mL of THF under argon at room 
temperature was added a solution of 0.44 g (1.74 
mmol) of iodine in 10 mL of THF, dropwise over 15 
min. After the addition was complete, the reaction 

10 was stirred at RT for 2 h and diluted with 100 mL 
of ethyl acetate and washed with a saturated 
solution of Na2S03. The organic phase was dried 
(MgS04) and concentrated. The residue was purified 
by flash chromatography on silica gel (100 g) 

15 eluted with 15:85 ethyl acetate /hexanes to give 
0.42 g (64%) of title compound as a white solid. 

TLC Silica gel (1:3 ethyl acetate/hexanes) Rf=0.6. 
Mass Spec (CI-NH3 , + ions) m/e 420 (M+H) . 

20 

B ^- N -[^~^ibutox/phosphinyl-) propyl] -=9.= — — 

pronvl - 9H- f luorene- 9 -carboxamitie 

A mixture of Part A compound (0.35 g, 0.83 
mmol) and tributylphosphite (1.2 mL, 1.9 mmol) was 
25 warmed to 120°C for 18 h. The mixture was purified 
by short path distillation (0.2 mm Hg, 110°C) to 
leave 0.34 g of title compound as a colorless oil. 
The oil was purified by flash chromatography on 
silica gel (50 g) eluting with 1:9 isopropanol/di- 
30 chloromethane to give 0.30 g (78%) of title 
compound as a colorless oil. 

TLC Silica gel (5:95 2-propanol/dichloromethane) 
Rf= 0.3. 

35 Mass Spec. (ES # + ions) m/z 486 (M+H) . 



- 164 - 



WO 97/26240 



PCT/US97/00587 



AnalT Calc'd for C28H40NO4P +0.90 H2O: 

C, 67.04; H, 8.39; N, 2.79 
Found: C, 67.09; H f 8.54; N, 2.72. 

5 Example 193 

N- [5- (Dibutoxyphosphinyl) pen tyl- 9 -propyl -9H- 
f luorene - 9 - carboxamide 



A. 




N- (5-Hydroxypentyl) -9 -propyl- 9H-f luorene- 

9 -carboxamide 

A solution of oxalyl chloride in dichloro- 
methane (1 mL, 2.0 irauol) was added to a stirred 

15 suspension of Example 59 Part A compound (0.40 g 
1.58 mmol) in 10 mL of dichloromethane . The 
reaction mass was treated with 1 drop of DMF, 
"allowed to stir for 0.5 h and concentrated . The 
remainder was diluted with 10 mL of THF, cooled to 

20 -78° and treated with 1, 5-pentanolamine (0.41 g, 4 
mmol) and warmed to RT over 3 h. The reaction 
mixture was diluted with 20 mL of water and 50 mL 
of ethyl acetate. The organic fraction was 
extracted with water (3X) , dried (MgS0 4 ) and 

25 concentrated. The remainder was purified by column 
chromatography on silica gel (100 g) with 1:1 ethyl 
acetate/hexanes (500 mL) followed by 7:3 ethyl 
acetate /hexane (400 mL) to give 0.53 g (98%) of 
title compound as an oil . The resulting oil 

30 gradually solidified (4 days standing) to a white 
solid. 

mp 48-51°. 

TLC Silica gel (1:1 ethyl acetate /hexane) Rf= 0.3. 
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Mass Spec. (CI, + ions) m/z 338 (M+H) . 

Anal. Calc'd for C22H27NO2 + 0.3 H 2 0: 
C, 77.13; H, 8.11; N, 4.09 
5 Found: C, 77.10; H, 8.23; N,. 4.00. 




10 To a stirred solution of 0.50 g (1.50 mmol) 

of Part A compound, 0.47 g (1.80 mmol) of 
triphenyl-phosphine, and 0.20 g (3.00 mmol) of 
imidazole in 10 mL of THF under argon at room 
temperature was added a solution of 0.46 g (1.8 

15 mmol) of iodine in 10 mL of THF, dropwise over 15 
min. After the addition was complete, the reaction 
was stirred at RT for 2 h and diluted with 100 mL 
of ethyl acetate and washed with a saturated" 
solution of Na2S03. The organic phase was dried 

20 (MgS04) and concentrated. The residue was purified 
by flash chromatography on silica gel (100 g) 
eluted with 15:85 ethyl acetate /hexanes to give 
0.58 g (87%) of title compound as a colorless oil. 

25 TLC Silica gel (1:9 ethyl acetate/hexanes) Rf=0.3. 
Mass Spec (CI-NH3, + ions) m/e 448 (M+H). 

C . N- [5- (Dibutoxyphosphinyl ) pentyl ] -9 - 

pro pyl- 9H- f luor ene- 9 -carboxamide 

30 A mixture of Part B compound (0.28 g, 0.63 

mmol) and tributylphosphite (2 mL, 8 mmol) was 
warmed to 120°C for 18 h. The volitals were 
removed by short path distillation (0.2 nun Hg, 
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10 



110°C) to leave 0.30 g (88%) of title compound as a 
colorless oil. 

TLC Silica gel (5:95 2-propanol/dichloromethane) 
Rf= 0.3. 

Mass Spec. <ES, + ions) m/z 536 (M+Na) , 514 (M+H) . 

Anal. Calc'd for C30H44NO4P +1.0 H2O: 

C, 67.62; H, 8.73; N, 2.63; P, 5.81 
Found: C, 67.31; H, 8.33; N, 2.94; P, 6.05. 

Example 194 

N- [ [4- (1, 3-Dihydro-l-oxo-2H-isoindol-2-yl) phenyl] - 

methyl 1 -9 -propyl -9H-f luorene-9-c^yt>py;amid^ 

A. 



compound (1.0 g f 3.91 mmol) and triethylamine (0.6 
mL, 4.30 mmol) in THF (10 mL) at -20°C was added 
dropwise isobutyl chlorof ormate (0.56 mL, 4.30 
mmol) . After stirring at -20°C for 30 min, the 
reaction containing a white precipitate was 
filtered through a fritted funnel to obtain a 
clear solution. To a stirred solution of 4- 
aminobenzylamine (0.49 mL, 4.30 mmol) in THF (10 
mL) at -20°C was added dropwise the mixed anhydride 
solution over 30 min. The reaction was stirred at 
-20°C for 3 hrs, then warmed to RT. Dichloromethane 

(300 mL) was added to dilute the reaction. The 
resulting solution was washed with H2O (2 x 50 mL), 
saturated sodium bicarbonate solution 

(2 x 50 mL) , brine (2 x 50 mL) and dried over 
MgS04- The volatiles were removed under reduced 




_To._a_stirr.ed_ solution_of _Example_5S_ Par t A 
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pressure to afford title compound (1.2 g, 85%) as 
a solid. (mp 96-99°C, recrystallized from 
isopropanol/hexane) . 

5 B. 




3 O 



A mixture of Part A compound (500 mg, 1.39 
mmol) and phthalic anhydride (206 mg, 1.39 mmol) 
10 was heated at 150°C for 30 min then cooled to RT. 
The reaction was triturated with methanol (5 mL) , 
and the solid filtered and dried under vacuum to 
give title compound (440 mg, 65%) as a yellow 
solid. 

15 

C. N- [ [4- (1, 3-Dihydro-l-oxo-2H-isoindol-2- 

— yl) phenyl] methyl-1^ 

carbQxamjlte , 

To stirred solution of Part B compound (420 
20 mg, 0.86 mmol) in THF/MeOH (1:1, 8 mL) at 0°C was 
added sodium borohydride (33 mg, 0.86 mmol). The 
reaction was stirred at 0 °C for 30 min then warmed 
to RT. Stirring was continued for 2 h. The 
reaction was quenched with acetic acid until the 
25 reaction pH = 5. Dichloromethane (150 mL) was 

added to dilute the reaction and the solution was 
washed with saturated sodium bicarbonate (2 x 30 
mL) , H2O (2 x 30 mL) , brine (2 x 30 mL) and dried 
over MgS04- Evaporation gave a yellow solid. The 
30 residue was dissolved in trif luoroacetic acid (4 

mL) at RT. Triethylsilane (0.42 mL, 2.58 mmol) was 
added. The reaction was stirred at RT for 30 min 
then evaporated to dryness. The residue was 
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triturated with methanol (2 mL) , filtered and dried 
to give title compound (260 mg, 64%) as a white 
powder . 

5 mp 238-240°C. 

Anal. Calc. for C32H28N2O2 • 0.4H 2 O: 

C, 80.11; H, 6.05; N, 5.84 
Found: C, 79.96; H, 5.84; N, 5.85. 

10 Example 195 

(E) -9- [4- (Dibutoxyphosphinyl) -2-butenyl] -2,7- 
di f luor o -N-proovl - 9H- f luorene- 9 -carboxamide 

A. 

COOH 




A(l). 




20 To a THF (25 ml) supension of 2, 7-diamino- 

f luorene (7.17 g, 0.036 mol) at -10°C under argon 
was added aqueous HBF4 (71 mL, 1.13 mol, 48-50%). 
Near the end of addition stirring became difficult 
due to solid formation, although most of the solid 

25 went into solution upon complete addition of acid. 
A saturated aqueous solution of sodium nitrite (7.1 
g in 11 mL, 0.103 mol) was added and after 1.5 h 
the mixture was filtered, washing with 5% aq. HBF4 , 
MeOH, then ether, and the collected solid dried 

30 briefly on the f liter flask. The resulting brown 
solid (9.7 g) was used in the subsequent reaction. 

The above solid was suspended in xylenes 
(100 ml) and heated to 110°C for 2 h, with gas 
evolution observed, then brought to reflux for an 
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additional 2 h. The solution was decanted from a 
black tar in the reaction flask and the volatiles 
removed under high vacuum to give a dark tan solid 
(7.5 g) . The solid was crystallized from hot EtOH 

5 to give title compound (1.4 g) as a colorless 

solid. An ether wash of the black tar was combined 
with the mother liquor and concentrated in vacuo. 
The oily-solid residue (4.3 g) was purified by 
flash column chromatography (SiC>2, 9 by 16 cm), 

10 eluting with hexanes then 2.5% EtOAc : hexanes, to 
give title compound (2.44 g, total 3.84 g, 52% 
yield) as a colorless solid. 

A(2) . 

COOH 

F 

15 

To a THF (15 ml) solution of Part A(l) 
compound (1.38 g, 6.82 mmol) at -5°C (ice/brine 
~"bath) — under argon was-added dropwise n-BuIji —(-3—4- — 

20 ml, 8.50 mmol, 2.5 M in hexanes) . After 1.15 h, 
crushed solid CO2 (excess) was added, followed by 
Et20 (-5 ml) , and the reaction allowed to stir at 
room temperature for 19 h. The brown colored 
reaction mixture was cooled to 0°C, quenched with 

25 2N HC1, and the aqueous layer extracted twice with 
EtOAc. The combined organics were dried over 
Na2S04 and evaporated in vacuo to give crude title 
compound (1.64 g, 98% recovery, contaminated with 
A(l), seen by X H NMR) , as a colorless solid 

30 suitable for the next reaction. Trituration with 
hexanes can remove unreacted starting material 
Compound A(l) . 
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A solution of Part A 2,7-difluorof luorene- 
5 9-carboxylic acid (500mg, 2.05 mmol) in 5 ml of 
THF was cooled to -30°C under an argon atmosphere 
and 2 equiv. of a 2.5 M solution of n-butyl lithium 
in hexane (1.64 ml, 4.1 mmol) was added. The 
mixture was stirred for 5 min. at -30°C and was 

10 then added to a cold (~30°C) solution of 1,4- 

dibromo-2-butene (2.14 g, 10 mmol) in 4 ml of THF. 
The reaction mixture was stirred at -30°C for 30 
min and was then quenched with 1 N HC1 and 
extracted with ethyl acetate (3x10 ml) . The ethyl 

15 acetate extract was washed with water, brine and 
dried over anhy. sodium sulfate. The crude title 
material was purified on a Merck EM silica column 

elutin g with 5% isopropanol/dichlo r o-me thane 

yielding 480 mg (62%) as a colorless solid, m.p. 

20 142-146°C. (Mass Spec. M+H = 380). 

C. 




25 The Part B carboxylic acid (476 mg, 1 mmol) 

was dissolved in 12 ml of dichloromethane and DMF 
(50 Hi) was added. The mixture was cooled to 0°C 

under an argon atmosphere and oxalyl chloride (178 
mg, 1.4 mmol) was added and the mixture allowed to 
30 warm to ambient temperature and stir for 2.5 hrs. 



- 171 - 



WO 97/26240 



^brAJS97/00587 



The mixture was evaporated several times from 
dichlorme thane yielding the crude acid chloride as 
a pale yellow solid. 

The acid chloride was dissolved in 8 ml of 

5 THF and cooled to 0°C under an argon atmosphere. 

Triethylamine (152 mg, 1.5 mmol) was added followed 
by the addition of n-propyl amine (77 mg, 1.3 
mmol) . The reaction was allowed to warm to ambient 
temperature and stir overnight. The reaction was 

10 quenched by adding sat. sodium bicarbonate and 
extracted with dichloromethane (4x20 ml) . The 
crude product was purified on a Merck EM silica 
column eluting wiith 5% ethyl acetate/hexane 
yielding 420 mg (80%) of title compound as a pale 

15 yellow oil, (Mass Spec, M+H = 421). 

D. (E) -9- [4- (Dibutoxyphosphinyl) -2- 
butenyl] -2 , 7-dif luoro-N-propyl-9H-f luorene- 

9-carboxamide — 

20 A solution of Part C compound (400 mg, 0.95 

j^ol)— i n tributyl-phosphiteM^8-ml)— was-heated-at- 

90°C overnight. Excess tributyl phosphite was 
removed under vacuum at 100°C and the oily residue 
was purified on a Merck EM silica column eluting 
25 with 3% isopropanol / dichloromethane yielding 353 
mg (70%) of title compound as a colorless oil. 

MS (CI, + ions) 534 (M+H) . 
Anal Calc'd for C29H 38 NF 2 PO4+0 .3 H 2 0: 
30 C, 64.61; H, 7.22; N, 2.60 

Found: C, 64.69; H, 7.50; N, 2.52. 



- 172 - 



WO 97/26240 




PCT/US97/00587 



Example 196 

9- [4- (Dibutoxyphosphinyl) butyl] -2 , 7-dif luoro-N- 
prowl-9H-fluorene-9~carboxamide 

An ethanol solution of Example 195 compound 
(260 mg, 0.49 mmol) containing 50 mg of 10% 
palladium on carbon was stirred under a hydrogen 
atmosphere (balloon) for 14 hrs. The reaction was 
filtered through a 0.2 nm nylon filter to remove 
the catalyst and the solvent evaporated yielding 
235 mg (90%) of title compound as a colorless oil. 

MS (CI, + ions) 536 (M+H) . 

Anal Calc'd for C29H40NF2PO4+O.5 H 2 0: 

C, 64.73; H, 7.54; N, 2,60 
Found: C, 64.78; H # 7.50; N, 2.55. 

Example 197 

9- [4 - (Diethoxyphosphinyl ) butyl J -N-propyl-9H- 
Uwrene- 9 -carfrpxaqiifle 



To 400 mg (0.92 mmol) of Example 11 Part C 
compound was added 475 flL (2.77 mmol) of triethyl- 

phosphite (neat) . The mixture was heated to 120°C 
25 for 18 h and bulb to bulb distilled (5 mm, 100°C) 
to remove lower boiling impurities and provide a 
yellow oil. Flash chromatography was performed on 
50 g of silica gel eluting with 97:3 
di chlorome thane /isopro-panol to provide 300 mg 
30 (75%) of title compound as a pale yellow oil. 

TLC Silica gel (95:5 dichloromethane/isopropanol) 
Rf = 0.38. 

MS (CI-NH3, + ions) m/e 444 (M+H). 



10 



15 
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Anal.^Calcd. for C25H34NO4P +0.75 mol H 2 0: 
C, 65.20; H,.7.85; N, 3.04; P, 6.73 
Found: C, 65.30; H, 7.57; N, 2.94; P, 6.53. 

5 Example 198 

9- [4- (Diphenylphosphinyl) butyl] -N-propyl-9H- 

t luorene- p - carta***™ j. 

To 400 mg (0.92 mmol) of Example 11 Part C 
10 compound was added 600 HL (2.77 mmol) of 

ethyldiphenyl phosphinite (neat, Aldrich) . The 
mixture was heated to 120°C for 18 h. Flash 
chromatography was performed on 100 g of silica gel 
eluting with 97:3 dichloromethane/isopropanol to 
15 provide a white solid, which was further purified 
by crystalization from hot methanol triturated with 
water to provide 100 mg (22%) of title compound as 
a white solid, mp 163~165°C. 

20 TLC Silica gel (95:5 dichloromethane/isopropanol) 

_ R f -=-0^34k __________ — __„ 

MS (CI-NH 3 , + ions) m/e 508 (M+H) . 

Anal. Calcd. for C33H34NO2P: 
25 C, 78.08; H, 6.75; N, 2.76; P, 6.10 

Found: C, 77.75; H, 6.76; N, 2.73; P, 5.97. 

13 C NMR (75 MHz, CDCI3) is consistent with the 
indicated compound. 

30 
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Example 199 

[4- [9- (Butylthio) -SLH-f luoren-9~yl]butyl]phosphonic 

acid, dib utvl ester 

A. 



5 




A solution of 9-acetoxy- (9H) -f luorene (1.00 
g, 4.46 mmol) and butanethiol (0-34 g, 3.79 rnmol) 
in 10 mL of dichlorome thane at -20°C was treated 
10 with borontri-flouride etherate (0.59 g, 4.17 

mmol) . The reaction was stirred for 1 h at -20°C 
and warmed to room temperature. After stirring for 
18 h the contents of the flask were purified by 
column chromatography on silica gel (100 g) with 
15 hexanes followed by 1:9 dichlorome thane/hexanes to 
give 0.76 g (98%) of title compound as a colorless 
oil. 

jpLC Silica-gel— (-1 : 9 dichloromethane/hexanes )— Rf- 

0.5. 

13 C NMR {CDCI3, 75 MHz) S 145.1, 140.6, 127.8, 
127.4, 125.4, 119.7, 48.8, 31.1, 27.4, 21.8, 13.5 
ppm. 

B. [4- [9- (Butylthio) -9H-f luoren-9- 
vllbutvll-phosphonic acid, dibutvl ester 
A solution of Part A compound (0.76 g, 2.99 
mmol) in 10 mL of THF at -78°C was treated with n- 
butyllithium in hexanes (1.64 mL, 4.09 mmol) 
followed by Example 11 Part B bromide (1.15 g, 3.50 
mmol) . The reaction was stirred for 0.5 h and 
warmed to room temperature for 18 h. The contents 
of the flask were diluted with 30 mL of aqueous 
NH4CI solution and 30 mL of ethyl acetate. The 



20 



25 



30 



35 
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organic fraction was dried (Na2S04) and 
concentrated. The .remainder was purified by column 
chromatography on silica gel (50 g) with 2:98 
acetone /dichlorome thane (500 mL) followed by 5:95 
5 acetone /dichlorome thane to give 0.90 (66%) of title 
compound as a colorless oil. 

TLC Silica gel (5:95 acetone/dichloromethane) 
Rf= 0.6. 

10 Mass Spec. (ES, + ions) m/e 520 (M+NH 4 ) , 503 (M+H) . 

Anal. Calc'd for C29H43O3PS + 1.35 H2O: 

C, 66.10; H, 8.74; P, 5.88; S, 6.08 
Found: C, 65.72; H, 8.29; P, 5.99; S, 5.71. 

15 

Example 20Q 

[4_ [9_ (Butylsulfonyl) -9H-f luoren-9-yl ] butyl] phos- 
phinic acid, dibutvl ester 

To a suspension of Example 199 Part B 
compound— ( 0— 3 5— g^0^69 mmol r)— in dichloromethane— (-5— 
mL) at 0°C was added 3-chloroperoxybenzoic acid (m- 
CPBA) (0.52 g, 50% by weight = 0.1.52 mmol) in one 
portion. The mixture was stirred for 1 h when it 
was diluted with 0.1 M KOH (20 mL) and ether (30 
mL) . The organic fraction was dried (Na2S04) and 
concentrated. The remainder was purified by column 
chromatography on silica gel (50 g) with 1:9 
acetone/dichloromethane to give 0.32 g (86%) of 
title compound as a colorless oil. 

TLC Silica gel (1:9 acetone/dichloromethane) Rf= 
0.5. 

Mass Spec. (CI-NH3, + ions) m/e 535 (M+H) , 413 
35 (M+H-C4H9SO2) . 
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Anal.Calc'd for C29H43O5SP +0.3 H2O: 

C, 64.40; H,„ 8,14; P, 5.73; S, 5.93 
Found: C, 64.38; H, 7.94; P, 5.63; S, 5.52. 

5 Example 201 

[4- [9- (Butylsulfinyl) -9H-f luoren-9-yl]butyl]phos- 
phonic acid, dibutvl ester 

To a suspension of Example 199 Part B 
10 sulfide (0.40 g, 0.80 mmol) in dichloromethane (5 
mL) at 0°C was added 3-chloroperoxybenzoic acid 
(0.34 g, 50% by weight « 0.80 mmol) in one portion. 
The mixture was stirred for 1 h when it was diluted 
with 0.1 M KOH (10 raL) and ether (30 mL) . The 
15 organic fraction was dried (Na2S04) and 

concentrated. The remainder was purified by column 
chromatography on silica gel (50 g) with 2:8 
acetone/dichloromethane to give 0.25 g (60%) of 
title compound as a colorles oil. 

20 

TLC Silica-gel— (l-:4-acetone/dichloromethane) Rf= 

0.3. 

Mass Spec. (ES, + ions) m/e 1054 (2M+H) , 519 (M+H) . 

25 Anal. Calc'd for C29H43O4SP +0.85 H2O: 

C, 65.23; H, 8.44; P, 5.80; S, 6.00 
Found: C, 65.23; H, 8.30; P, 5.99; S, 5.71. 
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10 



5- [4- (Dibutoxyphosphinyl ) butyl ] -N-propyl-5H-indeno- 
f 1, 2-b1pyri T <aifl^?-garbOX^Pi4e 



phosphite (4 g, 0.021 mol) at 0°C under argon was 
added dropwise sodium hexamethyldisilazane (21 ml, 
1 M in THF) , with the reaction mixture turning a 
yellow color. After 20 min, 1, 4-diiodobutane (6.58 
g, 0.021 mol) was added and the reaction kept at 
0°C for 1.15 h, and 5°C overnight- The reaction 
was quenched with sat. NH4CI and the aqueous layer 
was extracted with EtOAc. The organics were dried 
over Na2S04 and concentrated to an oil (8 g) . The 
residue was purified by flash column chromatography 
(Si02, 5 by 15 cm), eluting with CH2CI2, then 10% 
EtOAc : CH2CI2 , to give title compound (1.9 g, 24% 
yield) as a colorless oil. MS: (CI, M+H+) : m/z 
377. 



A. 




V^OBu 
0 " OBu 



To a THF (10 ml) solution of dibutyl 



B. 



25 
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B{1) . 




A suspension of 4-aza-9-f luorenone (4 g, 



5 0.022 mol) in hydrazine hydrate (4 ml) and 

diethyl ene glycol (40 nil) under argon was heated to 
105-110°C for 1 h, then the resulting orange 
colored suspension was heated to 200°C for 1.5 h. 
The reaction was cooled and then poured into H2O. 

10 The aqueous layer was extracted twice with EtOAc, 

the combined organics washed with brine, dried over 
Na2S04, and concentrated to a colorless solid (3.8 
g) . The residue was crystallized from hot 
hexanes, with seeding, to give title compound (2.91 

15 g, 76% yield, contaminated with 4% diethylene 

glycol) as a colorless solid, mp 91-93°C MS: (CI, 
M+H + ) : m/z 168. 

Anal. Calc. for C12H9NO • 0.07 H 2 0: 
20~~ C, 85.56; H, 5.47; N, 8.31 

Found: C, 85.56; H, 5.39; N, 8.31. 



To a THF (7 ml) solution of Part B{1) 
compound (405 mg, 2.42 mmol) and propyl isocyanate 
(227 mg, 2.67 mmol) at -10°C under argon was added 
dropwise sodium hexamethyldisilazane (3 ml, 1 M in 
30 THF) , with the reaction mixture turning a red 
color. After 15 min and 35 min, more propyl 
isocyanate (200 then 136 mg, 3.95 mmol) was added. 



B(2) . 




25 
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The reaction solution turned to a green color upon 
the third addition of isocyanate and the reaction 
was quenched with sat. NH4CI. The aqueous layer 
was extracted twice with EtOAc, the combined 

5 organics dried over Na2SC>4, and concentrated to an 
oily-solid {1 g) . The residue was combined with a 
similar reaction (from 0,55 mmol of Part B(l) 
compound) and was purified by flash column 
chromatography (Si0 2 , 5 by 9.5 cm), eluting with 

10 30, 35, 40, then 50% EtOAc:CH 2 Cl 2 , to give title 
compound (287 mg, 39% yield) as a colorless solid, 
mp 171-172°C; MS: (electrospray, M+H+) : m/z 253. 

C. 5- [4 - (Dibuto*yphosphinyl) butyl] -N- 
15 propyl-5H-indeno[l, 2 -b] pyridine- 5- 

carboxamide _ 

To a THF (3 ml, degassed) suspension of 
Part B compound (200 mg, 0.793 mmol), at 0°C under 
argon was added dropwise n-BuIji (0.7 ml, 2.5 M in 
20 hexanes) , with a red colored solid falling from 

""solu tion a fter all- the-base-was-addedv— After -10 

min, Part A compound (325 mg, 0.864 mmol) was added 
and the reaction stirred an additional 2 h. The 
brown reaction mixture was quenched with sat. NH4CI 
25 and the aqueous layer was extracted twice with 

EtOAc , the combined organics dried over Na2SC>4, and 
concentrated to a brown colored oil (400 mg) . The 
residue was purified by flash column chromatography 
(Si0 2 , 5 by 9.5 cm), eluting with 27 and 35% 
30 CH 3 CN:CH 2 C1 2 , then 4 and 10% iPrOH:CH 2 Cl 2 , to give 
title compound (184.5 mg, 46% yield) as a colorless 
solid, mp 93.5-96°C. 

MS: (CI, M+H + ) : m/z 501. 

35 
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Anal. Calc. for C26H41N2O4P: 

C, 67.18; 8.25; N, 5.60; P 6.19 
Found: C, 67.24; H, 8.28; N, 5.61; P 5.83. 

5 Example ?03 

(E) -9- [4- (Dibutoxyphosphinyl) -2-butenyl] - 2 , 7- 
dif luoro-N- (2 , 2 , 2-trif luoroethyl ) -9H-f luorene-9- 
carboxamide 

10 A. 




The Example 195 Part B carboxylic acid (465 
mg, 1.23 iranol) was dissolved in 10 ml of dichloro- 

15 methane and DMF (50 jil) was added. The mixture was 
cooled to 0°C under an argon atmosphere and oxalyl 

chlo ride ( 165 mq, 1.3 mmol ) was added and the 

mixture allowed to warm to ambient temperature and 
stir for 2.5 hrs. The mixture was evaporated 

20 several times from dichlormethane yielding the 
crude acid chloride as a pale yellow solid. 

The acid chloride was dissolved in 5 ml of 
THF and cooled to 0°C under an argon atmosphere. 
Triethylamine (142 mg, 1.4 mmol) was added followed 

25 by the addition of 2,2, 2-trif luoroethylamine (139 
mg, 1.4 mmol) . The reaction was allowed to warm to 
ambient temperature and stir overnight. The 
reaction was quenched by adding sat. sodium 
bicarbonate and extracted with ethyl acetate (3x20 

30 ml) . The crude product was purified on a Merck EM 
silica column eluting wiith 10% ethyl acetate / 
hexane yielding 230 mg (38%) of title compound as a 
pale yellow solid, (Mass Spec, M+H = 461). 
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10 



15 



B. (E) -9- [4- (Dibutoxyphosphinyl) -2- 
butenyl] -2 , 7-dif luoro-N- (2,2, 2-trif luoro- 

ethvl) -9H- f luorene-9-carboxamide 

A solution of Part A compound (230 mg, 0,5 

mmol) in tributyl phosphite (3 ml) was heated at 
110°C overnight. Excess tributyl phosphite was 
removed under vacuum at 100°C and the oily residue 
was purified on a Merck EM silica column eluting 
with 3% isopropanol/dichlorome thane yielding 186 mg 

(68%) of title compound as a colorless solid, m.p. 

142-144°C. 

MS (CI, + ions) 574 (M+H) . 

Anal Calc'd for C28H33NF5PO4+0 . 3 H 2 0: 

C, 58.63; H, 5.80; N # 2.44; F, 16.56; P, 

5.40 

Found: C, 58.91; H, 5.88; N, 2.47; F, 16.24; P, 
5.50. 

9 - [4- [4- (1, 3-Dihydro-l, 3-dioxo-2H-isoindol-2-yl) - 
phenvll butivll >N-pr oovl-9H-f luorene-9-carboxamide 



A. 9- [4- ( 4-Aminophenyl) butyl ] -N-propyl-9H- 
f luor ene- 9-carboxamide 

A(l) . 9- [4- (4-Nitrophenyl)butyl]-N-propyl- 
9H- f luorene- 9 -carboxamide 

A(l)a. 



A solution of iodine (1.40 g, 5.5 mmol) in 
THF (5 mL) was added dropwise over 5 min to a 
solution of 4- (4-nitrophenyl) -1-butanol (975 mg, 5 
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mmolj , triphenylphosphine (1.44 g, 5.5 mmol), and 
imidazole {749 mg,.ll mmol) in THF (10 mL) under 
argon at RT. The dark orange solution was stirred 
at RT for 15 min, diluted with hexane (50 mL) , then 
5 washed with 10% sodium bisulfite, saturated NaHC03 , 
and brine (20 mL each) . The organic layer was 
dried over MgS04 and filtered. To the filtrate was 
added silica gel (4 g) and the mixture was 
concentrated in vacuo to give a yellow powder, 
10 which was purified by flash chromatography on 

silica gel (120 g) eluting with 25% CH2Cl2/hexane 
to give title compound (1.33 g, 87%) as a pale 
yellow crystalline solid (mp 44-45 *C) . 

15 A(l)b. 9 - [ 4 - ( 4-Nitrophenyl ) butyl ] -N- 

pronvl - 9H- f luorene- 9 -carboxamide 

Butyllithium (1.8 mL, 2.5M in hexane, 4.4 
mmol) was added to a solution of 9-fluorene- 
carboxylic acid (purchased from Aldrich Chemical 

20 Co.) (420 mg, 2.0 mmol) in THF (10 mL) at 0'C under 
argon ov er 5 min. The reaction went fro m a clear 
solution to a white suspension then to a yellow 
solution during addition. The reaction was stirred 
at 0*C for 20 min, whereupon a solution of Part 

25 A(l)a iodide (671 mg, 2.2 mmol) in THF (4 mL) was 
added dropwise over 5 min. The reaction was 
stirred at 0 # C for 1.5 h, warmed to RT, then 
stirred at RT for 3,5 h. The reaction was quenched 
with IN HC1 to pH <2 , diluted with water (10 mL) , 

30 then extracted with EtOAc (2 x 20 mL) . The 

combined organic layers were washed with water and 
brine (10 mL each), then dried over MgS04. 
Evaporation gave a residue, which was azeotroped 
with toluene (10 mL) to give 870 mg of a dark foam. 

35 To a solution of the crude acid prepared 

above containing 3 drops of IMF in CH2CI2 (6 mL) at 
RT under argon was added oxalyl chloride (1.5 mL, 
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2.0M in CH2CI2, 3.0 mmol) . The reaction bubbled 
for 10 min, then was allowed to stir at RT for 1.5 
h. The reaction was concentrated in vacuo to 
provide a dark oil, which was diluted with CH2CI2 

5 (5 mL) and cooled to O'C under argon. Propylamine 
(493 \iL>, 6.0 mmol) was added dropwise over 2 min, 
and the reaction was stirred at O'C for 15 min. 
The reaction was partitioned between EtOAc (30 mL) 
and water (10 mL) . The organic layer was washed 

10 with IN HC1 (2x5 mL) and brine (5 mL) , then dried 
over MgS04. Evaporation gave 974 mg of a brown 
oil, which was dissolved in a minimal amount of 
CH2CI2 and purified by flash chromatography on 
silica gel (75 g) eluting with 20% EtOAc/hexane to 

15 afford title compound (705 mg, 82%) as a waxy, 
yellow solid. 

mp 109-110'C. 

Anal. Calcd. for C27H28N2O3: 
20 C, 75.68; H, 6.59; N, 6.54 

—Fonnd^C^7 5—7 G;—H^6^S8;-N^— 6-57— 

A(2). 9 - [ 4 - ( 4 - Aminopheny 1 ) butyl ] -N-propy 1 - 
9H-fluore ne-9-carboxamide 

25 A mixture of Part A(l) compound (628 mg, 

1.47 mmol) and 10% palladium on carbon (74 mg, 0.07 
mmol) in EtOAc (5 mL) was hydrogenated (balloon) at 
RT for 5 h, filtered through Celite with the aid of 
EtOAc , then concentrated in vacuo to give a 

30 residue, which was pumped under high vacuum to 

provide title compound (588 mg, 100%) as a yellow 
gum. 

MS (CI, + ions) m/z 399 (M+H) . 

35 
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Anal? Calcd. for C27H30N2O • 0.3 H2O: - 

C, 80.28; H, 7.64; N, 6.93 
Found: C, 80.37; H, 7.53; N, 7.34. 

5 B. 9- [4- [4- (1, 3-Dihydro-l, 3-dioxo-2H- 

isoindol - 2 -yl ) phenyl ] butyl ] -N-propy 1 - 9H- 

fluorene- 9-carboxamide 

A mixture of Part A compound {342 mg, 0.859 
ramol) and phthalic anhydride (127 mg, 0.859 iranol) 
10 was heated neat at 140 *C. The reaction bubbled 

(water evolution) for 10 min, then the reaction was 
allowed to stir for an additional 15 min. The 
reaction was cooled to RT, and the resulting glassy 
solid was dissolved in a minimum amount of CH2CI2 
15 and purified by flash chromatography on silica gel 
(50 g) eluting with 35% EtOAc/hexane to provide 
title compound (380 mg, 84%) as a yellow oil. 

MS (CI, + ions) m/z 529 (M+H) . 

20 

Anal. Calcd. for C3 5H32N?Q3 ♦ 0.2 CH?Cl?,: 

C, 77.48; H, 5.99; N, 5.13. 
Found: C, 77.18; H, 6.20; N, 4.87. 

25 Example 2Q5 

9- [4- [4- [ [ (2-Phenoxyphenyl) carbonyl] amino] phenyl] - 
butvl 1 -N-propvl-9H-f luorene-9-carboxamide 

To a solution of 2-phenoxybenzoic acid 
30 (Aldrich Chemical Co.) (Ill mg, 0.518 ramol) and DMF 
(2 drops) in CH2CI2 (1-5 mL) was added oxalyl 
chloride (389 JlL, 2.0M in CH2CI21 0.777 mmol) . The 
reaction bubbled for 10 min, then was stirred at RT 
under argon for 1.5 h. The reaction was 
35 concentrated in vacuo, and the resulting residue 

was dissolved in CH2CI2 (1-5 mL) and added dropwise 
to a solution of Example 204 Part A compound (172 
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mg, 0.432 mmol) and triethylamine (90 flL, 0.648 
mmol) in CH2CI2 (1-5 mL) at 0*C under argon. The 
reaction was stirred at O'C for 10 min, diluted 
with CH2CI2 (20 mL) , washed with saturated NaHC03 

5 (5 mL) and brine (5 mL), then dried over Na2S04- 
Evaporation gave a yellow oil, which was dissolved 
in a minimum amount of CH2CI2 and purified by flash 
chromatography on silica gel (50 g) eluting with 
30% EtOAc/hexane to provide title compound (211 mg, 

10 82%) as a yellow gum. 

MS (CI, + ions) m/z 595 (M+H) . 

Anal. Calcd. for C40H38N2O3 * 0.4 CH2CI2: 
15 C, 77.18; H, 6.22; N, 4.46 

Found: C, 77.18; H, 6.20; N, 4.87. 

Example ?06 

9- [4-[4- (1, 3-Dihydro-l-oxo-2H-isoindol~2-yl) - 
20 phenyl! -bntvll -N- pr opyl -9H-f luorene-9-carboxamifle 



Sodium borohydride (22 mg, 0.574 mmol) was 
added to a solution of Example 204 compound (303 
mg, 0.574 mmol) in THF/EtOH (3:7, 5 mL) at 0*C 

25 under argon. The reaction was stirred at O'C for 
30 min, then allowed to warm to RT overnight. The 
reaction was adjusted to slightly acidic pH with 
glacial acetic acid (few drops), then concentrated 
in vacuo. The resulting residue was partitioned 

30 between CH2CI2 (20 mL) and saturated NaHC03 (5 mL) . 
The organic layer was washed with brine (5 mL) then 
dried over Na2S04- Evaporation gave 285 mg of a 

yellow foam. 

To the hydroxylactam prepared above was 
35 added triethylsilane (137 JlL, 0.861 mmol) followed 
by trif luoroacetic acid (2 mL) . The reaction was 
stirred at RT under argon for 20 min, then 
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concentrated in vacuo. The resulting -orange oil 
was purified by flash chromatography on silica gel 
(50 g) eluting with 4% EtOAc/CH2Cl2 to afford title 
compound (243 mg, 82%) as a white solid. 

5 

mp 147-148. 5*C. 

MS (CI, + ions) m/z 515 (M+H) . 

Anal. Calcd. for C35H34N2O2: 
10 C, 81.68; H, 6.66; N, 5.44 

Found: C, 81.54; H, 6.65; N, 5.45. 

Example 207 

9- [3- [4- (1, 3-Dihydro-l, 3-dioxo-2H-isoindol~2-yl) - 
15 phenyl 1 propyl 1 -N-proovl-9H-f luorene-9-carboxamide 

A « 9- [3- ( 4-Aminophenyl ) propyl ] -N-propyl- 
9H- f luorene- 9 -carboxamide 

20 A(l) . 9- [3- ( 4-Ni trophenyl ) -2 -propenyl ] -N~ 
_ propyl- 9H- f luorene- 9 -carboxamide 

A(l)a. 



25 




To a solution of N-chlorosuccinimide (2.23 
g, 16.7 mmol) in dichl or ome thane (40 mL) at -40°C 
was added dropwise methyl sulfide (1.64 mL, 22.3 
mmol) . The reaction was stirred at -40°C for 30 

30 min, then warmed to RT for 60 min. The reaction was 
recooled to -40°C, and a solution of 4- 
nitrocinnamyl alcohol (2.50 g, 13.9 mmol) in 
dichlorome thane (4 mL) was added dropwise. The 
reaction was stirred at -40°C for 2 h then warmed 

35 to RT overnight. Ethyl acetate (200 mL) was added 
to dilute the reaction and the solution was washed 
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with water (2 x 50 mL) , brine (2 x 5a mL) and dried 
over MgS0 4 . Evaporation gave title compound (2.50 
g, 91%) as a crude oil. 

5 A(l)b. 




9- [3- (4-Nitrophenyl) -2-propenyl] -9- 
fluorenecarboxvlic acid 

10 To a solution of 9-f luorenecarboxylic acid 

(1.0 g, 4.76 mmol) in THF (20 mL) at 0°C was added 
dropwise a solution of n-butyllithium (2.5M, 4.2 
mL, 10.5 mmol) in THF . The dark reaction was 
stirred at 0°C for 20 min, then a solution of Part 

15 A(l)a chloride (1.04 g, 5.24 mmol) in THF (2 mL) 

— was - added-dropwiseover— 5-mim — The^eaetion-was — 
stirred at 0°C for 4.5 h and the dark color faded 
away gradually. Hydrochloric acid (1.0M, 2 mL) was 
added to quench the reaction. Ethyl acetate (200 

20 mL) was added and the organic layer was washed with 
water (2 x 50 mL) , brine (2 x 50 mL) and dried over 
MgS04. Evaporation gave title compound (1.7 g, 
87%) as a yellowish oil. 

25 A(l)c. 9 - [3 - ( 4 -Ni trophenyl ) -2-propenyl ] -N- 

P ropvl-9H-fluorene-9-carbQxami dQ 

To a solution of Part A(l)b compound (1.65 
g, 4.45 mmol) and IMF (1 drop) in dichloromethane 
(15 mL) at RT was added dropwise a solution of 
30 oxalyl chloride in dichloromethane (2.0M, 3.34 mL, 
6.67 mmol). Bubbling of escaping gasses continued 
for 10 min after addition. The reaction was 
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stirred at RT for 60 min, then concentrated in 
vacuum to give a dark oil. The crude acid chloride 
was dissolved in dichlorome thane (10 mL) and cooled 
to 0°C under argon. Propylamine (1.1 mL, 13.4 mmol) 
5 was added dropwise over 3 min. The reaction was 
stirred at 0°C for 30 min. Ethyl acetate (100 mL) 
was added to dilute the reaction and the resulting 
solution was washed with H2O (2 x 30 mL) , HC1 
(1.0M, 2 x 30 mL) , saturated sodium carbonate 

10 solution (2 x 30 mL) , brine (2 x 30 mL) and dried 
over MgS04. Evaporation gave a crude gum. 
Purification was performed by flash chromatography 
on silica gel (100 g) , loaded and eluted with 20% 
ethyl acetate in hexane. Pure fractions were 

15 combined and evaporated to give a yellow solid 

(1.10 g, 60%). A portion of the resulting product 
(300 mg) was recrystallized from ethyl 
acetate /hexane to give title compound (200 mg, 67%) 
as a yellow solid. 

20 

m.p. 143-1469C 

MS (CI, + ions) m/z 413 (M+H) . 

Anal. Calc. for C26H24N2O3 ♦ O.3H2O: 
25 C, 74.73; H, 5.93; N, 6.70 

Found: C, 74.54; H, 5.75; N, 6.67. 

A ( 2 ) . 9- [ 3 - ( 4-Aminophenyl ) propyl ] -N- 
propvl - 9H- f luor ene- 9 - carboxamide 
30 To a solution of Part A(l) compound (911 

mg, 2.21 mmol) in ethyl acetate (10 mL) at RT was 
added palladium on activated carbon (10%, 60 mg) 
under argon. The reaction was hydrogenated 
(balloon) at RT for 18 h. The reaction was filtered 
35 and the filtrate was evaporated to give 720 mg of a 
white solid. A portion of the product (500 mg) was 
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recrystallized from ethyl acetate/hexane to give 
title compound (350 mg, 60%) as a white solid. 

m.p. 138-140°C. 
5 MS (CI, + ions) m/z 385 (M+H) . 

Anal, Calc. for C26H28N2O • 0.3H 2 O: 
C, 80.09; H, 7.39; N, 7.18 
Found: C, 80.01; H, 7.31; N, 7.17. 

10 

B. 9- [3- t4-(l,3-Dihydro-l,3-dioxo-2H- 
isoindol-2-yl) -phenyl] propyl] -N-propyl-9H- 

tlwxws- 9 - cfrrtexamjfle 

Following the procedure in Example 194 Part 
15 A compound (360 mg, 0.94 mmol) was reacted with 

phthalic anhydride (140 mg, 0.94 mmol) to give 450 
mg of a colorless oil. The product was crystallized 
from MeOH/H20 to give title compound (380 mg, 79%) 
as a white solid. 

20 

mTp. 148-151°C. — — — 

MS (CI, + ions) m/z 515 (M+H) . 

Anal. Calc. for C34H30N2O3 • 0.9H 2 O: 
25 C, 76.93; H, 6.04; N, 5.28 

Found: C, 76.88; H, 5.73; N, 5.23. 

Example 208 
9 - [3- [4- (Benzoylamino) ] phenyl] -N-propyl-9H- 

30 f, luorene - 9 - fiaeboaamisls 

To a solution of Example 207 Part A 
compound (100 mg, 0.26 mmol) and triethylamine 
(0.04 raL, 0.39 mmol) in dichloromethane at 0°C was 
added dropwise a solution of benzoyl chloride (0,04 
35 mL, 0.31 mmol) in dichloromethane (1 mL) . The 
reaction was stirred at 0 °C for 20 min. Ethyl 
acetate (50 mL) was added and the solution was 
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washed with saturated sodium bicarbonate solution 
(2 x 30 mL) , water. (2 x 30 mL) , brine (2 x 30 mL) 
and dried over MgS04. Purification was performed 
by flash chromatography on silica gel (50 g) , 
loaded and eluted with 30% ethyl acetate in hexane. 
Pure fractions were combined and evaporated to give 
a solid. The resulting solid was recrystallized 
from ethyl acetate /hexane to give title compound 
(52 nig, 41%) as a white solid. 

m.p. 187-190°C. 

MS (CI, + ions) m/z 489 (M+H) . 

Anal. Calc. for C33H32N2O2 • 1.0 H2O: 

C, 78.23; H, 6.76; N, 5.53 
Found: C, 78.44; H, 6.54; N, 5.43. 

Example 2Q? 

9- [3- [ (l,3-Dihydro-l-oxo-2H-isoindol-2-yl)phenyl]^ 
propYl1-^-pr9pyl-3H~fluQr^e-3-q^rbQX^icig 

Following_the-procedure -in -Example 194, — 

Example 207 Part (A2) compound (350 mg, 0.68 mmol) 
was reacted to give 300 mg of a colorless oil. The 
product was crystallized from MeOH/H20 to give 
25 title compound (160 mg, 47%) as a white solid. 

m.p. 122-125°C. 

MS (CI, + ions) m/z 501 (M+H) . 

30 Anal. Calc. for C34H32N2O2 • 0.8H 2 O: 
C, 79.29; H, 6.58; N, 5.44 
Found: C, 79.28; H, 6.51; N, 5.29. 
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Example 210 

9- [5 - [ (6-Ethoxy-2-benzothiazolyl) thio] pentyl ] -N- 

propvl - 9H- £ luorene- 9 - carboxamide 

A. 



5 




To a mixture of 3.0 g (11.95 mmol) of 
Example 11 Part C compound in 30 mL of THF, under 
argon at 0°C, was added 9.4 mL (23.90 mmol) of n- 

10 BuLi (2.5 M in hexanes) dropwise. The dianion was 
stirred for 0.5 h at which time 1.9 mL (14.34 mmol) 
of 6-bromo-l-hexene (Aldrich) was added dropwise. 
The reaction gradually warmed to RT and was stirred 
for 6 days. The reaction was diluted with a 1:1 

15 mixture of ethyl acetate /water and separated. The 
organics were washed with brine, dried (Na2S(>4) and 
evaporated. Flash chromatography was performed on 
^2t)0g~of -s±iica-gel— eiutingwith-4 -: -1— hexanesY ethyl- 
acetate to provide 3.0 g (77%) of title compound as 

20 a pale yellow solid. 

mp 54-56°C. 

TLC Silica gel (4:1 hexanes/ethyl acetate) Rf=0.27. 
MS (CI-NH3, + ions) m/e 334 (M+H) . 

25 

Anal. Calc. for C23H27NO: 

C, 82.84; H, 8.16; N, 4.20 
Found: C, 82.90; H, 8.18; N, 4.59. 
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To a solution of 2.0 g (6.00 iranol) of Part 
5 A compound in 20 mL of methanol, under nitrogen at 
-78°C, was bubbled O3 for 0.5 h. The solution was 
purged with nitrogen and treated with 718 mg (18.89 
mmol) of sodium borohydride (~ 5 pellets) . The 
mixture was gradually warmed to room temperature 
10 and was stirred for 18 h, at which time the 

reaction was diluted with ether and quenched with 
NH4CI. The organics were washed with water, brine, 
dried (Na2S04) and evaporated. Flash 
chromatography was performed on 200 g of silica gel 
15 eluting with 1:1 hexanes/ethyl acetate to provide 
1.6 q ( 80% ) of title compound as a colorless oil. 

TLC Silica gel (1:1 hexanes/ethyl acetate) Rf=0.13. 

20 Anal. Calcd. for C22H27NO2 + 0.40 mol H 2 0 +0.15 
mol CH2CI2. 

C, 74.44; H, 7.92; N, 3.92 
Found: C, 74.50; H, 7.62; N, 3.73. 
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To a solution of 1.4 g (4.15 mmol) of Part 
5 B compound in 20 mL of THF, under argon at 0°C, was 
added 620 mg (9.13 mmol) of imidazole and 1.4 g 
(5.40 mmol) of triphenylphosphine . This mixture 
was stirred at 0°C for 0.5 h, at which time 1.4 g 
(5.40 mmol) of iodine in 10 mL of THF was added 
10 dropwise. The reaction was stirred for 1.5 h, at 
0°C, at which time it was diluted with hexanes and 
washed with sodium bisulfite, NaHC0 3 , brine, dried 
(Na2S04) and evaporated. Flash chromatography was 
performed on 50 g of silica gel eluting with 1:1 
15 hexanes/ethyl acetate to provide 1.57 g (84%) of 
title compound as a white solid. 

TLC: Silica gel (1:1 hexanes/ethyl acetate) 
R f = 0.63. 
20 MS (ES, + ions) m/e 448 (M+H) - 

D. 9- [5- [ (6-Ethoxy-2-benzothiazolyl) thio] - 
nentvl 1 -N-propvl-9H-f luorene-9-carbQXam ifle 
To a solution of 200 mg (0.45 mmol) of Part 
25 C compound in 5 mL of DMF, under argon at RT, was 
added 125 mg (0.90 mmol) of K 2 C0 3 followed by 114 
mg (0.54 mmol) of 6-ethoxy-2-mercaptobenzothiazole. 
The reaction was stirred for 18 h at which time it 
was diluted with ether and the organics were washed 
30 with water, brine, dried (Na 2 S0 4 ) and evaporated. 
Flash chromatography was performed on 50 g of 
silica gel eluting with 95:5 
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dichloromethane/isopropanol to provide 120 nig (50%) 
of title compound as a biege solid. 

mp 67-70°C . 

5 TLC Silica gel (95:5 dichloromethane/isopropanol) 
R f = 0.35. 

MS (CI-NH3, + ions) m/e 531 (M+H) . 

Anal. Calcd. for C31H34N2O2S2 : 
10 C, 70.15; H, 6.46; N, 5.28; S, 12.08 

Found: C, 69.95; H, 6.20; N, 5.22; S, 12.11. 

EraunpJle 211 

9 - 1 4 - ( 4 - ( Benzoylamino ) phenyl ] butyl ] -N-propy 1 - 9H- 
15 t luor epe- g - caybQ^^mjde 

Benzoyl chloride (156 \LL, 1.35 mmol) was 
added dropwise to a solution of Example 207 Part A 
compound (490 mg, 1.23 mmol) and triethylamine (257 

20 HL, 1.85 mmol) in CH2CI2 (4 mL) at 0"C under argon. 

The reaction was stir red at 0 *C f or 30 min . dil uted 

with CH2CI2 (20 mL) and CHCI3 (20 mL) , washed with 
IN KOH (2 x 10 mL) and water (10 mL) , then dried 
over MgS04. Evaporation gave a yellow solid, which 

25 was adsorbed onto silica gel (10 g) , then purified 
by flash chromatography on silica gel (150 g) 
eluting with 5% EtOAc/CH2Cl2 to give a solid. The 
product was dried under high vacuum at 50 "C 
overnight to provide title compound (412 mg, 67%) 

30 as a white solid. 

mp 171-173°C. 

Anal. Calcd. for C34H34N2O2 • 0.4 H2O: 
35 C, 81.24; H, 6.82; N, 5.57 

Found: C, 80.88; H, 6.83; N, 5.33. 
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Example 23 .2 

9- [5- (Dibutoxyphosphinyl)pentyl] -N-propyl-9H- 

5 To 400 mg (0.89 mmol) of Example 209 Part A 

compound, under argon, was added 1.2 mL (4.45 mmol) 
of tributylphosphite (neat) . The mixture was 
heated to 120°C for 18 h and bulb to bulb distilled 
(5 ram, 100°C) to remove lower boiling impurities 

10 and provide a pale yellow oil. Flash 

chromatography was performed on 75 g of silica gel 
eluting with 95:5 dichloromethane/isopropanol to 
provide 440 mg (96%) of title compound as a pale 
yellow oil. 

15 

TLC Silica gel (95:5 dichloromethane/isopropanol) 
R f = 0.29. 

IR 3434, 2959, 2934, 2872, 1665, 1508, 1449, 1244, 
20 1024, 978, 743 cm- 1 . 

iH NMR (300 MHz, CDCI3) is consistent with the 
indicated compound. 

25 MS (CI-NH3, + ions) m/e 514 (M+H) . 

Anal. Calcd. for C30H44NO4P: 

C, 70.15; H, 8.63; P, 6.03 
Found: C, 70.60; H, 8.80; P, 5.86. 

30 

13 C NMR (75 MHz, CDCI3) is consistent with the 
indicated compound. 

The following compounds were prepared 
35 employing procedures as described hereinbefore. 
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FftcWPle 213 
N , N-Die thy 1 - 9 - ( 2 -pr openy 1 ) - 9H- f luorene - 9 - 
carboxamide . 

5 MS (CI, M+H) + m/z 306 

Anal. Calcd for C 2 iH 23 NO«0 . 14 H 2 0: 
C, 81.90; H, 7.62; N, 4.55 
Found: C, 82.11; H, 7.52; N, 4.34. 
mp 84-86°C. 

10 

Example 214 
N~Ethvl-9-propvl-9H-flv iorene-9-carboxamide 

MS (CI, M+H) + m/z 280 
15 Anal. Calcd for Ci 9 H 2 iNO: 

C, 81.68; H f 7.58; N, 5.01 

Found: C, 81.45; H, 7.77; N, 5.06. 
mp 96-97. 5°C. 

20 Example 215 

MS (CI-NH 3 , + ions) m/e 311 (M+NH4) , 294 (M+H) . 
Anal. Calcd for Ci9Hi90 2 N: 
25 C, 77.79; H, 6.53; N, 4.77 

Found: C, 77.87; H, 6.57; N, 4.77. 
mp 111-112°C. 
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Rvgmnle 216 
N-RMi yi-9- f3-phenvlpropvl) -9H-xanthene-9- 
carboxamide 

5 MS (CI-NH 3> + ions) m/e 372 (M+H) . 
Anal. Calcd for C25H25NO2: 

C, 80.83; H, 6.78; N, 3.77 
Found: C, 80.77; H, 6.88; N, 3.83. 
mp 130°C. 

10 

Example 217 

9- f U-Morpholinvl ) carbon vl 1-9 -propyl -9H-fluorene 

CI-Mass Spec. (M+H) =322. 
15 Anal. Calcd for C21H23NO2: 

C, 78.47; H, 7.21; N, 4.36 
Found: C, 78.43; H, 7.11; N, 4.18. 
mp 92-94°C. 

20 Example 2X8 

- 9-Hexvl-w -prepvl-9H-xanthene-9^carboxamide 

MS (CI-NH3, + ions) m/e 352 (M+H). 
Anal. Calcd for C23H29NO2: 
25 C. 78.60; H, 8.32; N, 3.98 

Found: C, 78.64; H, 8.46; N, 3.96. 
mp 76-77. 5°C. 

Example 219 

30 N-Me thoxy-N-me thy 1 - 9 -propyl - 9H- f luorene-9 - 
carboxamjde _____ 

CI-Mass Spec. (M+H) =296 . 
Anal. Calcd for C19H21NO2: 
35 C, 77.26; H, 7.17; N, 4.74 

Found: C, 77.12; H, 7.04; N, 4.68. 
mp 73.75°C. 



- 198 - 



WO 97/26240 



IPCTAJS97/00587 



Example 220 

10, ll-Dihydro-5- (3-phenyl-2-propenyl) -N-propyl-5H- 
dibenzo fa. dl cvcloheptene-5-carboxamide 

5 

MS <CI-NH 3 , + ions) m/e 396 (M+H) . 
Anal. Calcd for C28H29NO: 

C, 85.02; H, 7.39; N, 3.54 
Found: C, 84.66; H, 7.46; N, 3.46. 
10 mp 159°C. 

Example 221 
N-Me thvl - 9 -pr opyl - 9H- f luorene - 9 - carboxamide 

15 CI-Mass Spec. (M+H) =266 . 

Anal. Calcd for Ci 8 H 19 NO+0 . 12 H 2 0: 
C, 80.82; H, 7.25; N, 5.24 
Found: C, 80.90; H, 7.26; N, 5.16. 
mp 145-146°C. 

20 

.. Example 222 

1- (9-PrQpyl~9H-glypir^9-yl) -1-p^p^anpn^ 

CI-Mass Spec. (M+H) =293. 
25 Anal. Calcd for C21H24O: 
C f 86.20; H, 8.24 
Found: C, 85.86; H, 8.14. 
mp 56-58°C. 

30 Example 223 

(X- Bu tvl - 9 -propyl -9H-f luorene- 9 -me thanol 

CI-Mass Spec. (M+NH4 ) =312 + . 
Anal. Calcd for C 2 iH 2 6O+0.12 H 2 0: 
35 C, 85.05; H, 8.92 

Found: C, 85.05; H, 8.87. 
mp 88-90°C. 
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. Example 224 
■\ _ <Q-Prnr>vl-9H- f 1 iinren-9-yll -1-butanone 

5 CI-Mass Spec. (M+H)=279. 

Anal. Calcd for C20H22O+O.I H 20: 

C, 85.79; H, 7.98 
Found: C, 85.79; H, 8.15. 
mp 65-67°C. 

10 

Example 225 
flt , 9 -Dipropy 1 - 9H- fluorine- 9 -me thanol 

CI-Mass Spec. (M+NH 3 )=298. 
15 Anal. Calcd for C20H24O+O.I H 2 0: 
C, 85.15; H, 8.64 
Found: C, 85.15; H, 8.72. 
mp 83-85°C. 

20 Example 226 

10, ll-Dihydro-5- (2-propenyl) -N-propyl-5H-dibenzo- 
fa . dl f r V -clo hf»pr.P!ne-5-carboxan\ide 

MS (CI-NH3, + ions) m/e 320 (M+H) . 
25 Anal. Calcd for C22H25NO: 

C, 81.98; H, 7.92; N, 4.35 
Found: C, 82.01; H, 7.91; N. 4.32. 
mp 76-79°C. 
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Example 227 

9- { 3 -Phenylpropyl X-N-propyl-9H-thioxanthene-9- 
carbox?mi<fe 

5 MS (CI-NH 3 , + ions) m/e 402 . (M+H) . 
Anal, Calcd for C26H27NOS: 

C, 77.77; H, 6.78; N, 3.49 
Found: C, 77.60; H, 6.83; N, 3.42. 
mp 130-131°C. 

10 

Example 228 
N , 9 -Dipropvl - 9H- thioxanthene- 9 - carboxamide 

MS (CI-NH3, + ions) m/e 326 (M+H). 
15 Anal. Calcd for C20H23NOS: 

C, 73.81; H, 7.12; N, 4.30 
Found: C, 73.84; H, 7.36; N, 4.24. 
mp 132-133°C. 

20 Example 329 

10-rJLl-Dihydro-5^(3^phenylpropyl) -N-propyl^5H^ 

dibensp- f 3 , fl] qyqlon?pt^n?-5-(;a3:bQ^amidg 

MS (CI, NH 3/ + ions) m/z 398 (M+H). 
25 Anal. Calcd for C2BH33NO+0 .4 H 2 0: 
C, 82.90; H, 7.93; N, 3.45 
Found: C, 82.99; H, 7.95; N, 3.36. 
mp 109-112°C. 

30 Example 230 

(E) -2 , 7 -Dif luoro-9- ( 3 -phenyl- 2 -propenyl ) -N-propyl- 
9H- f jLuorene - 9 - qarboyamj^ 

MS (CI, M+H) + m/z 404. 
35 Anal. Calcd for C 2 6H 2 3NF 2 0: 

C, 77.40; H, 5.75; N, 3.47 
Found: C, 77.32; H, 5.70; N, 3.33. 
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mp 124-126°C. 

Example 231 

9. (3-Phenylpropyl) -N- (2-pyridinylmethyl) -9H- 
5 f luor ene - ft - carboxamide , — . 

CI-Mass Spec. (M+H)=419. 
Anal. Calcd for C29H26N2O: 

C, 83.22; H, 6.26; N, 6.70 
10 Found; C, 83.42; H, 6.31; N, 6.62. 
mp 115-116°C. 

Example 232 

2 , 7-Dif luoro-9- (3-phenylpropyl) -N-propyl-9H- 
15 fluorene- Q -carboxamide 

MS (CI, M+H) + m/z 406. 

Anal. Calcd for C26H25F2NOO . 12 H 2 0: 

C, 76.62; H, 6.24; N, 3.44; F, 9.32 
J20 Found : C, 76.64; H , 6.33; N, 3.42; F, 9.12. 
mp 99-100. 5°C. 

Rxample 233 

2, 7-Dif luoro-9- (3-phenylpropyl) -N- (4-pyridinyl- 
25 m^hvi) -9H-f luorene-9-g^bQxami^ 

MS (electrospray, M+H) + m/z 455+. 
Anal. Calcd for C29H24N2F2OO .25 H 2 0: 
C, 75.88; H, 5.38; N, 6.10 
30 Found: C, 75.93; H, 5.15; N, 6.04. 
mp 60-62°C. 

Exam ple 234 
q- (ttni-Y 1 -9-propvl-9H-quorene 

35 

MS <CI-NH 3 , + ions) m/e 297 (M+H) , 207 (M+H- 
C4H10S) . 
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Anal. Calcd for C20H24S: 

C, 81.03; JH, 8.16; N, 10.81 
Found: C, 81.40; H, 8.47; N, 10.85. 

5 Example 235 

9- (Butvlsu lf invl) - 9 -propyl -9H-f luorene 

MS (ES, + ions) m/e 625 (2M+H) , 313 (M+H) . 
Anal. Calcd for C20H24SO: 
10 C, 76.88; H, 7.74; N, 10.26 

Found: C, 77.12; H, 7.78; N, 9.93. 
mp 57-59°C. 

Example 23 £ 

15 9- (4-Hydroxybutyl) -N-propyl-9H-f luorene-9- 
carboxamide 



MS {CI-NH3, + ions) m/e 324 (M+H). 

Anal. Calcd for C21H25NO2: 
20 C, 77.99; H, 7.79; N, 4.33 
Found: C, 77.89; H, 7.92; N, 4.35. 



mp 73-75°C. 

Example 237 

25 9- [4- (Phenylthio) butyl] -N~propyl-9H-f luorene- 9- 
carboxamide 

MS (CI-NH3, + ions) m/e 416 (M+H). 
Anal. Calcd for C27H29NOS: 
30 C, 78.03; H # 7.03; N, 3.37; S, 7.71 

Found: C, 77.70; H, 7.26; N, 3.35; S, 7,51. 
mp 50-53°C. 
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Example 238 

9- [3- (1 , 3-Dioxan-2-yl)propyl] -N-propyl-9H-f luorene- 
9-C3rfrpxamifle 

5 MS (CI-NH3, + ions) m/e 380 (M+H) . 

Anal. Calcd for C24H29NO3 + 0.32 mol H 2 0: 

C, 74.82; H, 7.75; N, 3.64 
Found: C, 74.75; H, 7.33; N, 3.64. 
mp 127-128°C. 

10 

Example 239 

9- [3- (1, 3-Dioxolan-2-yl)propyl] -N-propyl-9H- 
f luor ene - 9 - carboxamide __ 

15 MS (CI-NH 3 , + ions) m/e 366 (M+H). 
Anal. Calcd for C23H27NO3: 

C f 75.59; H, 7.45; N, 3.83 
Found: C, 75.23; H, 7.63; N, 3.76. 
mp 88-90°C. 

20 

Example 240 

cis-N, 9 -Dipropyl-lH-thioxanthene- 9 -carboxamide, 10- 
oxide „ _ - 

25 MS (CI-NH3, + ions) m/e 342 (M+H). 
Anal. Calcd for C20H23NO2S: 

C, 70.35; H, 6.79; N, 4.10 
Found: C, 70.25; H, 6.86; N, 4.10. 
mp 201-204°C. 

30 

Exam ple 241 

5- (2-Propenyl) -N -propyl -5H-indeno [1, 2 -b] pyridine- 5- 
carfrox^jfle , 

35 MS (CI, M+H) + m/z 293 + . 
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Anal. Calcd for C19H20N2O • 0.1 H2O: ■ 

C, 77.58; H, 6.92; N, 9.52 
Found: C, 77.50; H, 6.84; N, 9.57. 
mp 131-133. 5°C. 

5 

Example 242 

{ E ) - 5 - { 3 - Phenyl -2 -propeny 1 ) -N-propy 1 - 5H- indeno [1,2- 
bl pyridine- 5-carboxamide 

mp 153-154.5 
MS (CI, M+H) + m/z 369+ . 
Anal. Calcd for C25H24N2O: 

C, 80.32; H, 6.63; N, 7.49 
Found: C, 80.26; H, 6.51; N, 7.55. 

Example 243 

N-Ethyl-N-methyl-9- (2-propenyl) -9H-f luorene-9- 
carboxamide m 

20 MS (CI, M+H) + m/z 292. 

_ Anal Calcd_£or_C2QH2iN O * 0-06- dioxane: - 

C, 81.94; H, 7.30; N, 4.72 
Found: C, 81.76; H, 7.39; N, 4.68. 

25 Example 244 

N, 9-Dipropyl-9H-thioxanthene-9-carboxamide, 10 , 10- 
dipyAde 

MS (CI-NH3, + ions) m/z 380 (M+Na) 375 (M+NH4) , 358 
(M+H) . 

Anal. Calcd for C20H23NO3S +0.6 CH 2 C1 2 : 

C, 60.58; H, 5.97; N, 3.43 
Found: C, 60.58; H, 5.79; N, 3.39. 
mp 264-266°C. 



10 



15 



30 



35 
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Example 245 

trans -N , 9 -DipropyL- 9H- thioxanthene- 9 -carboxamide , 
10 -oxide 

MS (CI-NH 3 , + ions) m/z 342 (M+H) . 
Anal. Calcd for C20H23NO2S +0.4 H 2 0: 

C, 68.92; H, 6.88; N, 4.02 
Found: C, 68.96; H, 7.18; N, 3.98. 
mp 147-150°C. 

grapple ?46 

9- [3- (Dibutoxyphosphinyl) propyl ] -N- (2-pyridinyl- 
methvl ) - 9 H- f luorene- 9 - carboxamide 

CI-Mass Spec. {M+H) =535. 

Anal. Calcd for Csi^^PO^O .5 H 2 0: 

C, 68.48; H, 7.42; N, 5.15; P, 5.70 
Found: C, 68.28; H f 7.23; N, 5.28; P, 5.50. 



1_ (9-Propyl-9H-f luorene-9-yl) -2- (1 -piper idinyl) - 
ethanone, monohydrochloridg 

MS (ES) 334 {M+H). 

Anal. Calcd for C23H28CINO • H 2 0: 

C, 71.21; H, 7.79; N, 3.61 
Found: C, 71.01; H, 7.75; N, 3.93. 

EXflipple 24g 
N- (5-Hydroxypentyl) -9 -propyl- 9H-f luorene-9- 
C3ybo;xafl(U<fe 

MS {CI, + ions) m/z 338 (M+H) . 
Anal. Calcd for C22H27NO2 + 0.3 H 2 0: 

C, 77.13; H, 8.11; N, 4.09 
Found: C, 77.10; H, 8.23; N, 4.00. 
mp 48.51°C. 



Example 247 
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. Example 349 

9- (3-Cyanopropyl) -N-propyl-9H-f luorene-9- 
carboxamidq 

5 

MS (ES, + ions) m/z 319 (M+H) . 
Anal. Calcd for C21H22N2O: 

C, 79.21; H f 6.96; N, 8.80 
Found: C, 78.98; H, 6.89; N, 8.68. 
10 mp 80-83°C. 



Example 250 

N- [ [4-[ [ (9-Propyl-9H-fluoren-9-yl)carbonyl] amino] - 
pheAYl1m^thvl1-9-propYl-9H-£luorgn^-9-c^ri?QX^id? 

15 

MS (CI, + ions) 591 (M+H). 

Anal. Calcd for C41H38N2O2 • 0.3 H2O: 

C, 82.60; H, 6.53; N, 4.70 
Found: C, 82.62; H, 6.44; N, 4.64. 
20 mp 188-190°C. 



Example 251 

N- [4- ( 4 -Aminophenyl) methyl] -9 -propyl -9H-f luorene-9- 
carboxamide 

25 

MS (ES, + ions) 357 (M+H) . 

Anal. Calcd for C24H24N2O • 0.7 H 2 0: 

C, 78.10; H, 6.94; N, 7.59 
Found: C, 78.26; H, 6.70; N, 7.48. 
30 mp 96-99°C. 



gxampX^ ?5? 

9- [3- ( Dibutoxyphosphinyl) propyl ]-N-propyl- 9H- 
f juor gne Q^rbQx^nid^ 

35 

MS {CI-NH3, + ions) m/e 486 (M+H). 
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Anal. Calcd for C28H40NO4P +0.75 mol H 2 0: 

C, 67.37; H, 8.38; N, 2.81; P, 6.21 
Found: C, 67.49; H, 8.28; N, 2.69; P, 6.45. 

5 Example 253 

4- (1-Piperidinyl) -1- (9 -propyl- 9H-f luoren-9-yl) -1- 
butanone, monohvdrochloride 

MS (ES)362 (M+H). 
10 Anal. Calcd for C25H32CINO: 

C, 75.45; H, 8.10; N, 3.52; CI, 8.91 
Found: C, 75.41; H, 8.18; N, 3.36; CI. 8.72. 
mp 148-150°C. 

IS Example 254 

N-Methyl-9- ( 3 -phenylpropyl ) -9H-f luorene-9- 
carboxamide . — 

MS (CI, + ions) m/z 342 (M+H) . 
20 Anal. Calcd for C24H23NO +0.2 H 2 0: 
~C, 83.51, r H, 6.84TX~4T06~ 
Found: C, 83.55; H, 6.69; N, 4.02. 
mp 101-102°C. 

25 Rxample 255 

2- (Dime thy lamino) -9- (3 -phenylpropyl) -N-propyl-9H- 
f 1 norene-9-carboxamide _ 

MS (CI, M+H) + m/z 413 + . 
30 Anal. Calcd for C28H32N2O • 0.34 H 2 0: 
C, 80.32; H, 7.87; N, 6.69 
Found: C, 80.30; H, 7.74; N, 6.71. 

Example 256 

35 9 - [ 4 - ( Dibutoxyphosphinyl ) -2 -buteny 1 ] -N-propy 1 - 9H- 
f luorene-9 -rarboxamide _ 
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MS (ES) 498 (M+H). 

Anal. Calcd for C29H40NO4P: 

C, 70.00; H, 8.10; N, 2.81; P, 6.22 
Found: C, 69.85; H, 8.15; N, 3.13; P, 6.19. 

5 

Example 257 

9- [4- (4-Nitrophenyl)butyl]-N-propyl-9H-f luorene-9- 
carfopxamifle 

10 MS (ES) 429 (M+H) . 

Anal . Calcd for C27H28N2O3 : 

C, 75.68; H, 6.59; N, 6.54 
Found: C, 75.70; H, 6.58; N, 6.57. 
mp 109-110°C. 

15 

Example 258 

9 - [3- (4-Nitrophenyl) -2-propenyl] -N-propyl-9H- 
f jmQrepe- 9 -garfrgxamide 

20 MS (CI, + ions) 413 (M+H). 

Anal. Calcd for C26H24N2O3 * 0- 3 H 2O: .. 

C, 74.73; H f 5.93; N, 6.70 
Found: C, 74.54; H, 5.75; N, 6.67. 
mp 143-146°C. 

25 

Example 259 

5- (3-Phenylpropyl) -N-propyl~5H-indeno [1, 2- 
b 1 pyridine- 5 - caxtaxamifle 

30 MS (CI, M+H) + m/z 371+ . 

Anal. Calcd for C25H26N2O: 

C, 81.05; H, 7.07; N, 7.56 
Found: C, 80.97; H, 7.12; N, 7.51. 
mp 124.5-126°C. 
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Example 260 

9- [4- (4-Aminophenyl) butyl] -N-propyl-9H~f luorene-9- 
qarboxamjfls — 

MS (CI) 399 (M+H) . 

Anal. Calcd for C27H30N2O • 0.3 H 2 0: 

C, 80.28; H, 7.64; N, 6.93 
Found: C, 80.37; H, 7.53; N, 7.34. 

Example 261 

9- [3- (4-Aminophenyl) propyl] -N-propyl-9H-f luorene-9- 
qayboxamiflft, 

MS (CI, + ions) 385 (M+H). 

Anal. Calcd for C26H28N2O • 0.3 H 2 0: 

C, 80.09; H, 7.39; N, 7.18 
Found: C, 80.01; H t 7.31; N, 7.17. 
mp 138-140°C. 



9- [4- (Dibutoxyphosphinyl) butyl] -9H-f luorene-9- 
carboxvlic acid, methvl ester 

MS (CI, + ions) m/z 473 (M+H). 
Anal. Calcd for C27H37O5P: 

C, 68.63; H, 7.89; N, 6.55 
Found: C, 68.37; H, 7.96; N, 6.21. 

ftxample 263 

N,N-Dibutyl-9- [ (propylamino) carbonyl] -9H-f luorene- 
9-butanamide _ 

MS (CI-NH3, + ions) m/e 449 (M+H) . 

Anal. Calcd for C29H40N2O2 + 0.29 mol H 2 0: 

C, 76.75; H, 9.01; N, 6.17 
Found: C, 76.71; H, 8.92; N, 6.21. 
mp 109-111°C. 



Example 262 
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Example 264 
9- (5-Cyanopentyl) -N-propyl-9H-f luorene-9- 
carboxamide 

MS (ES, + ions) m/e 347 (M+H) . 
Anal. Calcd for C23H26N2O: 

C # 79.73; H, 7.56; N, 8.09 
Found: C, 79.25; H, 7.55; N, 7.76. 
mp 92-94°C. 

Example 265 

9- [2- [ [ [4- {1, 3-Dihydro-l, 3-dioxo-2H-isoindol-2-yl) - 
phenyl] sulf onyl] amino] ethyl ] -N- ( 2 , 2 , 2-trif luoro- 
e thvl ) -9H-f luorene- 9 -carboxamide 



A. 



20 




Butyllithium (18 mL, 2.5M in hexanes, 44 
inmol) was added dropwise over 10 min to a solution 
of 9-f luorenecarboxylic acid {4.2 g, 20 inmol) in 

25 THF (200 mL) at 0'C under argon. The slightly 

heterogeneous dark yellow reaction was stirred at 
0*C for 30 min, then chloroacetonitrile (1.5 mL, 24 
mmol) was added dropwise over 3 min. The orange 
reaction was stirred at 0*C for 3 0 min, warmed to 

30 RT and stirred for 3 h. The reaction was extracted 



10 
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with water (2 x 100 itiL) and the combined aqueous 
extracts were washed with Et20 (100 mL) . The 
aqueous layer was acidified to pH<2 with IN HCl and 
extracted with CH2CI2 (3 x 50 mL) . The combined 
organic extracts were dried over MgS04, filtered, 
and concentrated in vacuo to give 4.7 g of a light 
yellow solid (mp 138-145'C) . 

A portion {2.63 g) of the crude carboxylic 
acid was dissolved in CH2CI2 (30 mL) under argon. 
N, N-Dimethylformamide (40 \IL, 0.53 mmol) was added 
followed by oxalyl chloride (8.0 mL, 2.0M in 
CH2CI2, 15.9 mmol) . The reaction bubbled for a few 
minutes and was allowed to stir at RT for 1.5 h. 
The reaction was concentrated in vacuo then pumped 
under high vacuum to give the crude acid chloride. 
Triethylamine (4.4 mL, 31.8 mmol) was added to a 
suspension of 2, 2, 2-trif luoroe thy 1 amine 
hydrochloride {1.71 g, 12.7 mmol) in CH2CI2 (20 mL) 
at 0*C under argon. The resulting thick slurry was 
stirred at 0 *C for 5 min, then a solution of the 
crude acid chloride CH^iy~(T0n^)"nJ5ag~added — — 
dropwise over 5 min. The reaction was stirred at 
0*C for 10 min, diluted with CH2CI2 (50 mL) , washed 
with IN HCl (2 x 20 mL) and saturated NaHC0 3 (30 
mL) , then dried over Na2S04 . Evaporation gave 3 . 5 
g of a yellow foam which was purified by flash 
chromatography on silica (150 g) eluting with 
CH2CI2 to give title compound (2.74 g, 76%) as a 
white solid (mp 159-159.5). 



30 



B. 
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Platinum (IV) oxide (107 mg, 0.472 mmol) 
was added to a solution of Part A compound (1.50 g, 
4.72 mmol) and chloroform (750 ^L, 9.44 mmol) in 
MeOH (15 mL) . The reaction mixture was 
5 hydrogenated (balloon) at RT for 3.5 days, filtered 
through Celite, and concentrated in vacuo to 
provide 1.71 g of the crude amine hydrochloride. 



hydrochloride and triethylamine (800 |iL, 5.80 mmol) 
10 in CH2CI2 (7 mL) at 0*C under argon was added a 
solution of 4-nitrobenzenesulf onyl chloride (612 
mg, 2.77 mmol) (recrystallized from hexane prior to 
use) in CH2CI2 (1 mL) . The cloudy reaction was 
stirred at 0'C for 15 min, diluted with CH2CI2 (10 
15 mL) , washed with saturated NaHC03 (2 x 5 mL) , then 
dried over MgSC>4 . Evaporation gave 1.36 g of a 
yellow foam which was dissolved in 1:1 CH2Cl2:30% 
EtOAc/hexane and purified by flash chromatography 
on silica (150 g) eluting with a step gradient of 
20 30-50% EtOAc/hexane to give title compound (783 mg, 
— 59%) as a-white solid (mp-164v5^ie5T5 ) . — 



A mixture of Part B compound (760 mg, 1.46 
mmol) and 10% palladium on carbon (77 mg, 0.073 
mmol) in EtOAc (8 mL) was hydrogenated (balloon) at 
RT for 2.5 h, filtered through Celite with the aid 
30 of EtOAc (50 mL) , and concentrated in vacuo to 

provide title compound (728 mg, 100%) as a white 
foam. A sample of title compound was diluted with 
CH2CI2, concentrated in vacuo, and pumped under 



To a solution of the crude amine 



C. 




25 
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high vacuum to give title compound as a white solid 
(mp 184-186 # C) . 

D. 9-[2-[[[4-(l,3 -Dihydro- 1 , 3 -dioxo~2H- 
isoindol-2-yl) -phenyl] sulf onyl] amino] 
ethyl] -N- (2,2, 2-trif luoroethyl) -9H- 

fiuQr^P^-9-<;^yfeOT^nidQ 

A solution of Part C compound (290 mg # 
0.593 mmol) and phthalic anhydride (92 mg, 0.623 
mmol) in N,N-dime thy lace tamide (1 mL) was heated at 
150 *c under argon for 9 h, then cooled to RT. The 
solvent was distilled off under high vacuum and the 
amber oily residue was purified by flash 
chromatography on silica gel (50 g) eluting with 5% 
EtOAc/CH2CH2 to provide title compound (300 mg, 
82%) as a white solid. 

mp 235-237°C 

Anal. Calcd. for C32H24F3N3O5S ♦ 0.4 H2O: 

C, 61.31; H, 3.99; N, 6.78; F, 9.20; S, 

5.17 

Found: C, 61.37; H, 3.85; N, 6.64; F, 8.81; S, 
5.36. 

(Z) -9- [4- [ (6-Ethoxy-2-benzothiazolyl) thio]-2- 
but envl 1 -N-oropvl- 9H- f luorene- 9 - carboxamide — 




30 



- 214 - 



WO 97/26240 



7US97/00587 



A. 




Butyllithium (8.4 mL f 2 . 5M in hexane, 21 

5 mmol) was added dropwise over 10 iain to a solution 
of 9-fluorenecarboxylic acid (2.10 g, 10 mmol) in 
THF (50 mL) at 0°C under argon. During addition of 
the first equivalent of BuLi, the reaction became 
thick with a white precipitate which became yellow 

10 and cleared after addition of the second 

equivalent. The reaction was stirred at 0°C for 20 
min, then cis-1, 4-dichloro-2-butene (1.2 mL, 11 
mmol) was added dropwise over 5 min. The reaction 
lightened in color during addition and was stirred 

15 at 0°C for 3 h, then poured into IN HC1 (50 mL) and 
extracted with CH 2 Cl2 (3 x 50 mL) . The combined 
organic layers were washed with brine (30 mL) then 
dried over MgSC>4 . Evaporation provided 3 . 5 g of a 
yellow oil containing crystalline solid. The crude 

20 residue was triturated with hexane (20 mL) . The 
supernatant was decanted, and the residue pumped 
under high vacuum to give 2.93 g of a tan solid. 

To a suspension of the crude acid prepared 
above (1.42g, 4.77 mmol) and N,N-dimethylformamide 

25 (5 drops) in CH2CI2 (15 mL) at room temperature 

under argon was added oxalyl chloride (3.6 mL, 2.0M 
in CH2CI2, 7.16 mmol) . The reaction bubbled for 10 
min, then the reaction was stirred at room 
temperature for 1.5 h, at which time all solids had 

30 dissolved. The reaction was concentrated in vacuo 
to give an orange oil. The crude acid chloride was 
dissolved in CH 2 Cl 2 (15 mL) and cooled to 0°C. 
Propylamine (1.2 mL, 14.3 mmol) was added dropwise 
over 1 min, and the reaction was stirred at 0°C for 
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10 min. The reaction was partitioned between EtOAc 
(50 mL) and water .(20 mL) . The organic layer was 
washed with IN HC1 (2 x 20 mL) and brine (20 mL) , 
then dried over MgSC>4. Evaporation gave 1,7 g of 
5 an orange oil, which was purified by flash 

chromatography on silica gel (150 g) eluting with 
CH2CI2 to give title compound (1.38 g, 84%) as a 
pale yellow oil, 

10 B. (Z)-9-[4-[ (6-Ethoxy~2-benzothiazolyl)- 

thio] -2-butenyl] -N-propyl-9H-f luorene-9- 

saifaga&amisls 

To a solution of 500 mg (1.47 mmol) of Part 
A compound in 5 mL of DMF, under argon at RT, was 

15 added 400 mg (2.94 mmol) of K2CO3 followed by 466 
mg (2.20 mmol) of 6-ethoxy-2-mercaptobenzothiazole. 
The reaction was stirred for 5 h at RT, at which 
time it was heated to 50°C for 16 h. The reaction 
was diluted with ether and the organics were washed 

20 with water (2x) , brine, dried (Na2S04) and 

evaporated. ¥lash chromatograpl^ri^as" perf ormed~on 
100 g of silica gel eluting with 3:2 hexanes/ethyl 
acetate to provide 450 mg (60%) of title compound 
as a biege solid. 

25 

mp 135-137°C. 

Anal. Calcd. for C30H30N2O2S2 +0.55 mol H2O: 
C, 68.68; H, 5.98; N, 5.34; S, 12.22 
Found: C, 68.88; H, 5.77; N, 5.14; S, 12.26. 

30 
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Example 267 

9- [4- (Dibutoxyphosphinyl) butyl] -N- (2, 2, 2-trif luoro- 
proovl) -9H~xanthene~-9-carboxamide — 




NH P0 3 Bu 2 

( 

CF 3 



A. 




10 To a stirred solution of 5.00 g (22.1 mmol) 

of xanthene carboxylic acid in 100 mL of THF at 0°C 
was added 19.5 mL (48.7 mmol) of 2.5 M butyllithium 
in hexanes followed by 3.05 g (24.32 mmol) of cis- 
_ 2 The reaction was allowexl to 

15 stir at 0°C for 24 h when the mixture was diluted 
with 250 mL of ethyl acetate and 100 mL of 0.5 M 
HC1. The layers were separated, the organics dried 
(Na2S04) and concentrated. The remainder was 
purified by flash column chromatography on silica 

20 gel (250 g) eluting with 30:70:0.5 ethyl 

acetate/hexanes /acetic acid to give 4.6 g (66%) of 
title compound as a white solid, mp 134-135°C. 
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To a stirred solution of 2.00 g (6.35 mmol) 
of Part A compound in 100 mL of dichloromethane at 
RT was added 3.6 mL (7.2 mmol) of 2M oxalyl 
chloride in dichloromethane followed by 2 drops of 

5 DMF. The reaction was allowed to stir at RT for 
2 . 5 h when the solvent was evaporated and the 
semisolid residue pumped (« 1 mm pressure) for 0.5 
h. The residue was dissolved by adding 300 mL of 
THF and cooled to 0°C, The mixture was treated 

10 with 0.9 g (7 mmol) of trif luoroethylamine 
hydrochloride and 1.41 g (14 mmol) of 
triethylamine and warmed to room temperature. The 
mixture was stirred overnight and diluted with 150 
mL of ethyl acetate and 50 mL of 0.5 M HCl. The 

15 layers were separated, the organics dried (Na2S04) 
and concentrated. The remainder was purified by 
trituration with hot methanol to give 1.30 g (52%) 
of title compound as a white solid, 
mp 153-159°C. 

20 

c. 




P03BU2 



A mixture of Part B compound (0.53 g, 1.34 
25 mmol) and tributylphosphite (3.00 g, 12 mmol) was 
heated to 115-120°C for 24 h. The mixture was 
concentrated by bulb-to-bulb distillation to leave 
an amber colored oil. The remainder was purified by 
flash column chromatography on silica gel (60 g) 
30 eluting with 9:1 dichloromethane/ acetone to give 
0.65 g (86%) of title compound as a colorless oil. 

TLC Silica gel (9:1 dichloromethane /acetone) 
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Rf= 0.4. 

D . 9- [ 4- (Dibutoxyphosphinyl ) butyl ] -N- 
(2, 2, 2-trif luoropropyl) -9H-xanthene-9- 

5 CftCfcxpx^mide _ 

A solution of Part C compound (0.60 g, 1.06 
mmol) in ethanol (10 mL) was treated ith 40 mg of 
10% Pd/Carbon and placed under an atm of H2 for 18 
h. The mixture was diluted with 25 mL of ethanol 
10 and filtered through a pad of Celite. The filtrate 
was concentrated to an oil which gradually 
solidified to give 0.32 g (91%) of title compound 
as a colorless oil which gradually turned to a 
white solid on standing, mp 102-105°C. 

15 

Mass Spec. (ES # + ions) m/z 573 (M+NH4), 556 (M+H) 
Anal. Calc'd for C28H37NO5PF3 + 0.65 H2O: 

C, 59.25; H, 6.81; N, 2.47; P, 5.46 
Found: C, 59.59; H, 6.53; N, 2.14; P, 5.03. 

20 

Example 268 

9- [4-Butoxy [2- (4-morpholinyl)ethoxy]phosphinyl] - 
butyl] -N- (2 , 2 , 2-trif luoroethyl) -9H-f luorene-9- 
Cflrboxflmi.fle 

25 
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A. 

CF 3 

K 

To a solution of 1 g (1.85 mmol) of Example 
5 186 compound in 10 mL of a 3:7 water/n-butanol 

solution was added 1 g (18.50 mmol) of KOH pellets. 
The mixture was heated to 100°C for 5 days, at 
which time it was evaporated to remove n-butanol 
and freeze dried. The residue was purified by MPLC 

10 on a column of CHP20P gel (2.5 cm diam. X 20 cm 
height) eluting with water (1 L) followed by a 
gradient created by the gradual addition of 500 mL 
of acetonitrile to a reservoir of 700 mL of water. 
Fractions #34 to 40 were pooled. The acetonitrile 

15 was removed under reduced pressure and the aqueous 
solution was freeze dried to provide 695 mg (72%) 

o^-ti-^le-CQmpovmd- as a -white-lyophilate 

TLC: silica gel (8:1:1 n-propanol /water/ aqueous 
20 NH 3 ) R f =0.63. 

MS (ES NH 4 OH, + ions) m/z 525 (M+H+CH3CN) , 501 
(M+NH4) , 484 (M+H) . 

25 Anal Calcd. for C24H28NO4PF3K +0.93 H 2 0: 

C, 53.56; H, 5.59; N, 2.60; P, 5.75 
Found: C, 53.60; H, 5.56; N, 2.56; P, 5.78. 

B . 9 - [ 4 -Butoxy [ 2 - ( 4 -morpholinyl ) ethoxy ] - 
30 phosphinyl] butyl) -N- (2,2, 2-trif luoroethyl) - 

9H- f luorene- 9 -carboxamide 

To a solution of 130 mg (0.25 mmol) of Part 
A compound in 3 mL of toluene, under argon at RT, 
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10 



15 



was added dropwise 35 nL (0.25 mmol) of 
triethylamine followed by 95 \ih (0.75 mmol) of 
chlorotrimethyl silane. The reaction was stirred 
for 1 h at which time it was evaporated to dryness 
to provide a pale yellow solid. The solid was 
dissolved in 3 mL of dichlorome thane, under argon 
at RT, and treated with two drops of DMF followed 
by the dropwise addition of 189 *iL (0.38 mmol) of 
oxalyl chloride (2.0 M in di chlorome thane ) . The 
reaction was stirred for 0.5 h at which time it was 
evaporated to dryness to provide a yellow solid. 
The solid was dissolved in 5 mL of THF, under argon 
at RT, and treated dropwise with 46 |iL (0.38 mmol) 
of 4-(2-hydroxymethyl)morpholine. The reaction was 
stirred for 18 h at which time it was diluted with 
ether and washed with NaHC0 3 , brine, dried (Na 2 S0 4 ) 
and evaporated. Flash chromatography was performed 
on 100 g of silica gel eluting with 9:1 
dichloromethane/isopropanol to provide 120 mg (80%) 
of title compound as a colorless oil. 



MS (ES, ± ions) m/z 597 (M+H) , 595 (M-H) . 
Anal. Calcd. for C30H40N2O5PF3 z 

C, 60.39; H, 6.76; N, 4.70; F, 9.55 
Found: C, 60.12; H, 6.45; N, 4.58; F, 9.59. 



Example 2$9 




30 



(where Pr is XI-C3H7) 
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A. 



NHPr 



OH 




A(l) . 



HO 




OSIPh 2 tBu 



To a slurry of sodium hydride (6.975 g, 60% 
mineral oil dispersion, 0.174 mol) in 200 mL of THF 
at room temperature under argon was added cis-2- 
butene-l,4-diol (15.36 g, 0.174 mol) over 20 

10 minutes. Gas evolved and a thick precipitate 

formed. The slurry was stirred for 16 h and then 
was rapidly treated with t-butyl diphenylchloro- 
silane (47.82 g, 0.174 mol). The reactions warmed 
to 40°C autogenously and a clear solution formed. 

15 After 15 min, the reaction was quenched with water 
and extracted twice with hexanes. The organic 
layers were combined, dried (Na2S04) and 
evaporated. Purification by flash chromatography 
(12 x 30 cm column, di!3D.orome thane)— gave-titie — 

20 compound as a colorless oil, 46.6 g, 82%. 



25 (6.53 g, 20,0 ramol) and triethylamine (3-53 mL, 
25.3 mmol) in 50 mL of dichloromethane at room 
temperature under argon was added acetic anhydride 
(2.4 mL, 22.5 mmol) and DMAP (20 mg, 0.16 mmol). 
After 2h, TLC indicated that no alcohol remained. 

30 The reaction was evaporated at less than 30°C and 
the residue partitioned between 10% citric acid and 
hexanes. The organic layer was washed with water 
and saturated sodium bicarbonate solution, dried 
(Na 2 S04) and evaporated. The isolated colorless 



A(2) . 




To a stirred solution of Part A(l) compound 
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oil, title compound (7.02 g, 95%), was used without 
further purification. 



10 



15 



A (3). 




Anhydrous cerium chloride (16.00 g, 64.9 
mmol) was stirred in an evacuated flask heated in 
an oil bath to 145°C for 2 h. The flask was 
flooded with argon, cooled to room temperature and 
then to 0°C in an ice bath. To this powder was 
added 150 mL of THF. The stirred slurry was warmed 
to room temperature. After 14 h, the flask was 
again cooled to 0°C and phenylmagnesium chloride 
solution (21.2 mL, 63.6 mmol, 3 M in ether) was 
added. The resulting yellow slurry was stirred for 
1.5 h and then a solution of 2-indanone (Aldrich, 
purified by flash chromatogra-phy) (5.45 g, 41.2 
mmol, freshly chromatographed) was added. After 30 
min, the reaction mixture was quenched with 10% 

20 citri c acid and ext r acted t wi ce with e ther. The 

organic extracts were dried (MgS0 4 ) and evaporated. 
Purification by flash chromatography (5 x 20 cm 
column, 17:3 dichloromethane/hexanes) gave title 
compound as a colorless oil, 6.66 g, 77%. 

25 



A(4) 




v \ // 



To Part A(3) compound (neat) (6.40 g, 30.4 
mmol) was added potassium bisulfate (6.4 g, 47 

30 mmol) . The mixture was stirred under argon and 
placed in an oil bath heated to 160°C for 20 min. 
The resulting solid mass was cooled, partitioned 
between dichloro-methane and water. The organic 
layer was dried (MgS0 4 ) and evaporated to provide 

35 title compound (5.84 g, 100%) as a white solid, mp 
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163-164°C. The compound was used in subsequent 
reactions without further purification. 




COjH 



A(5) . 



5 



To a solution of Part A (4) compound (1.481 
g, 7.70 mmol) in 20 mL of THF at 0°C under argon 
was added n-butyllithium (3.0 mL, 7.50 mmol, 2.5 M 
in hexanes) over 10 min. The resulting deep orange 

10 solution was stirred for lh. The reaction was 
quenched with several small pieces of THF-washed 
dry ice. The resulting thick yellow slurry was 
stirred for 1 h and then treated with 20 mL of 2 M 
potassium hydroxide solution. This solution was 

15 extracted twice with ether and the aqueous residue 
was brought to pH 2 with 3 U sulfuric acid. The 
mixture was extracted three times with ethyl 
acetate, the extracts combined, dried (MgS0 4 ) and 
—evaporated to-give -title^compound as a light yellow 

20 powder (1,50 g, 82%), mp 212-215°C. The compound 
was used in subsequent reactions without further 
purification. 



A mixture of Part A (5) compound (890 mg, 
3.77 mmol), Part A (2) compound (2.55 g, 3.77 mmol) 
and triphenylphosphine (190 mg, 0.724 mmol) was 
evaporated twice from toluene. The mixture was 
30 dissolved in 20 mL of THF, stirred under argon and 
treated with bis (trimethylsilyl)acetamide (BSA) 
(3.7 mL, 15 mmol). After 30 min, tetrakis- 
( triphenylphosphine) palladium (0) (430 mg, 0.39 



A(6). 




25 
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mmol) was added and the reaction set to reflux. 
After 16h, the orange solution was cooled, 
evaporated and re-evaporated twice from methanol. 
The gummy residue was dissolved in ether and washed 
5 once with 10% citric acid. The organic extract was 
dried (MgS0 4 ) , evaporated and re-evaporated once 

from toluene. 

To a stirred solution of this product in 10 
mL of dichloromethane under argon at room 

10 temperature was added oxalyl chloride (0.9 mL, 7.0 
mmol) and then DMF (0.05 mL) . After 1 h, the 
reaction was evaporated to give an orange oil which 
was dissolved in 10 mL of THF. 

This solution was added to a stirred 

15 solution of n-propylamine (1*4 mmol, 16 mmol) in 10 
mL of THF at 0 °C over 10 min. After lh, the 
reaction mixture was diluted with ether and washed 
once with 10% citric acid. The organic extract was 
dried (MgS0 4 ) and evaporated. Purification by 

20 flash chromatography (5 x 20 cm column, 

dichloromethane )_gave_title_coiT^^^^ 

oil, 1.50 g, 77%. 




To a stirred solution of Part A (6) compound 
(2.15 g, 4.18 mmol) in 15 mL of THF at room 
temperature under argon was added tetrabutyl- 
ammonium fluoride (10 mL, 10 mmol, 1 M in THF) . 

30 After lh, the reaction was quenched with brine and 
extracted three times with ethyl acetate. The 
organic extract was dried (MgS0 4 ) and evaporated. 
Purification by flash chromatography (5 x 15 cm 
column, 3:2 hexanes/ ethyl acetate) gave title 

35 compound as a colorless glass, 1.09 g, 75%. 
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5 To a solution of 400 mg (1.15 mmol) of Part 

A compound and 600 mg (2.3 mmol) of triphenyl- 
phosphine in 4 mL of THF at room temperature under 
argon was added 763 mg (2.3 mmol) of tetrabromo- 
methane. After two hours, the reaction mixture was 

10 evaporated at less than 25 °C. Purification by 
flash chromatography on silica gel (2.5 x 15 cm 
column, dichloromethane) gave title compound as a 
white solid, mp 82-84 °C, 440 mg, 95%. 

15 C. 




P0 3 Bu 2 



A stirred solution of Part B compound (350 
mg, 0.853 mmol) in 2 mL of tributyl phosphite was 

20 heated to 110°C under argon for two hours. The 
reaction mixture was subjected to bulb-to-bulb 
distillation at 0.5 mm Hg and 100°C to remove 
excess tributylphos-phite. The residue was 
purified by flash chromato-graphy on silica gel 

25 (2.5 x 15 cm column, 2:1 ethylacetate/hexanes) to 
give title compound as a colorless oil, 425 mg, 
95%. 

MS (electrospray, + ions) m/e 524 (M+H) , 541 
30 (M+NH 4 ) 

Anal. Calc'd for C 31 H42NO 4 P»0 . 19 H 2 0: 

C, 70.64; H, 8.10; N 2.66; P, 5.88 
Found: C, 70.64; H, 8.11; N 2.56; P, 6.18. 
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EyQmplg 27Q 

9- [4- (Dibutoxyphosphinyl) butyl] -2, 7-dif luoro-N- 
12 ■ 2. 2-tri flnoroethvl) -9H-f luorene-9-carboxaniide 



O 

it 



(BuOfc— P, 



C-N^^CF 3 




A solution of Example 203 compound (574 mg, 
1 mmol) in 25 ml of absolute ethanol containing 250 

10 mg of 10% Pd on carbon as catalyst was stirred 

under a hydrogen atmosphere (balloon) for 48 hours. 
The reaction was filtered after stirring 24 hrs and 
fresh catalyst added. The reaction was filtered 
through a 0.45 urn nylon filter and the solvent 

15 evaporated yielding 538 mg (94%) of title compound 

as a colorless oil. — — — 



Mass Spec (CI) ♦ m/z 576 (M+H) . 
Anal Calc'd for C28H35NF5PO4: 
20 C, 58.43; H, 6.13; N, 2.43; F, 16.50; P, 

5.38 

Found: C, 58.54; H, 5.86; N # 2.39; F, 16.41; P, 
5.39. 
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NHPr 



PO3BU2 



5 



A. 



CONHnPr 




C0 2 H 



To a stirred slurry of 



(3.20 g, 



20.0 mmol) in 20 mL of dichloromethane at room 
10 temperature under argon was added 15.0 mL of oxalyl 
chloride (2 H in dichloromethane, 30.0 mmol) and 
0.1 mL of DMF. The resulting yellow solution was 
stirred one hour and then evaporated at 25°C. The 
semi-solid residue was redissolved in 15 mL of THF 
1 5 andTadded "drop-wise WTrsohxtion^o f n-propyiamine - 
(3.5 mL, 43 mmol) in 25 mL of THF at -10°C under 
argon. After one hour, the reaction mixture was 
partitioned between ethyl acetate and 10% citric 
acid solution. The organic extract was separated, 
20 dried (MgSCU) and evaporated. Purification by 
flash chromatography on silica gel (5 x 20 cm 
column, 1:2 ethyl acetate/hexanes ) gave title 
compound as a yellow solid, 2.36 g, 59%, mp 83- 
86°C. 



30 (1.28 g, 6.36 mmol) in 25 mL of THF under argon at 



25 



B. 



CONHnPr 




To a stirred solution of Part A compound 
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0°C was added 26.0 mL of potassium bis.{ trimethyl- 
silyl) amide (0.5 Min toluene, 13.0 mmol) over 20 
min. A deep purple solution formed. After 30 min, 
a solution of (E) -1 , 4-dibromobutene (4.0 g, 18.7 

5 mmol, Aldrich) in 10 mL of THF was added over 10 
min. After 30 min, the reaction mixture was 
partitioned between ethyl acetate and 1 U hydro- 
chloric acid. The organic extract was separated, 
dried (MgS04) and evaporated. Purification by 

10 flash chromatography on silica gel (5 x 15 cm 
column, 19:81 ethyl acetate /hexanes) gave title 
compound as a colorless oil, 547 mg, 26%. 

C. 



15 




P0 3 Bu 2 



A stirred solution of Part B compound (530 
mg, 1.59 mmol) in 3.5 mL of tributyl phosphite was 
"heated to ITO^C^i^d^ - ^^!! ~f or 3 hour st The— 
20 reaction mixture was subjected to bulb-to-bulb 
distillation at 0.5 mm Hg and 100°C to remove 
excess tributylphos-phite. The residue was 
purified by flash chromatography on silica gel (2.5 
x 15 cm column, 3:1 ethylacetate/hexanes) to give 
25 title compound, as a colorless oil, 565 mg, 79%. 

Anal. Calc'd for C 2 5H 3 8NO 4 P*0.25 H 2 0: 

C, 66.42; H # 8.58; N 3.10; P, 6.85 

Found: C, 66.43; H, 8.57; N 3.05; P, 6.90. 

30 MS (electrospray, + ions) m/e 448.2 (M+H) , 465.3 
(M+NH 4 ) . 
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Example 272 

(E) -9- [4- (Dibutoxyphosphinyl) -2-butenyl) -N-propyl- 
gfl- f luorefl e- 9-Qcq ;^x ^ 1 





10 To a THF {150 ml) suspension of 9-fluorene~ 

carboxylic acid (10 g, 0.048 mol) at 0°C under 

argon - was~added-dropwise-sodiuin_bis{t 



silyDamide (100 ml, 1 M in THF) . After 30 min, 
1, 4~trans-2~butene (10.2 g, 0.048 mol) was added 

15 and the reaction allowed to stir for 1 h. The 

reaction mixture was quenched with IN HC1 and the 
aqueous layer extracted 3 times with EtOAc. The 
combined organics were dried over Na2S04 and 
evaporated in vacuo to give an oily-solid residue 

20 (18 g) . The residue was purified by flash column 
chromatography (Si(>2, 10 by 25 cm), eluting with 
6.5% MeOH:CH2Cl2 to give title compound (2.48 g, 
15% yield) as an oily solid. MS: (CI, M+NH 4 + ) : m/z 
360 + . 

25 
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B. 




To a CH2CI2 (30 ml) solution at 0°C of Part 

5 A compound (2.48 g, 7.22 mmol) under argon was 
added oxalyl chloride (1.46 g, 11.4 mmol) and DMF 
(0.1 ml) . The reaction mixture was stirred at room 
temperature for 2.5 h and the volatiles were 
removed in vacuo. The crude residue containing 

10 acid chloride was co-evaporated with CH2CI2 and 
used directly in the following reaction. 

To a THF (26 ml) solution of the acid 
chloride (7.22 mmol) at 0°C under argon was added 
n -propylamine (0.899 g, 15.2 mmol) and the 

15 reaction was stirred for 1.45 h. After warming to 
~roonr~te5E^ was-storecl 
at -80°C overnight. The reaction mixture was 
partitioned between EtOAc and water , the aqueous 
layer extracted twice with EtOAc , the combined 

20 organics washed with brine, dried over Na2S04, and 
evaporated to give title compound (2.79 g, >100% 
crude recovery, containing EtOAc) as a slightly 
orange colored oil. MS: (CI, M+H+) : m/z 384+. 

25 C. (E)-9-[4-(Dibutoxyphosphinyl)-2~ 

butenyl] -N-propyl-9H-f luorene-9- 

carboxayiide 

A solution of Part B compound (977 mg, 2.54 

mmol) and tri~n-butyl phosphite (2.75 ml) under 
30 argon was heated at 120°c for 17 h. The volatiles 

were removed in vacuo to give an oil (1.26 g) . 

The residue was purified by flash column 
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10 



chromatography (SJ.O2, 5 by 10 cm), eluting with 
2.5% MeOH:CH 2 Cl 2 , to give after heating at 70°C in 
vacuo overnight title compound (120 mg, 10% yield 
from Part A compound) as a colorless oil. The bulk 
of title compound was isolated as colorless oil 
containing residual tri-n-butyl phosphite (1.07 g) . 
MS: (CI, M+H + ) : m/z 498. 

Anal. Calc. for C29H40NO4P • 0.90 H 2 0: 

C, 67.78; H, 8.20; N, 2.73 
Found: C, 67.75; H, 7.91; N, 2.76. 

Examte 273 

9- [4- [4- (Benzoylamino) -lH-imidazol~l-yl] butyl] -N- 
(2,2, 2-trif luoroethvl) -9H-f luorene-9-carboxamide 





A. 




Br 



20 
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Br 



To a solution of 9-f luorenecarboxylic acid 
5 (50 g, 240 mmol) in THF (1200 mL) at 0°C was added 
dropwise a solution of n^butyllithium (2.5M, 211 
mL, 530 mmol) in THF. The yellow reaction was 
stirred at 0°C for 1 h, then 1, 4-dibromobutane 
(31.3 mL, 260 mmol) was added dropwise over 30 
10 min. The reaction was stirred at 0°C for 30 min, 
then the reaction was warmed to RT for 30 h. The 
reaction was extracted with water (3 x 750 mL) . 
The combined aqueous layers were extracted with 
ethyl ether (800 mL) . The aqueous layer was made 
15 acidic with HCl solution (IN, 500 mL) , then 

extracted with dichlorome thane (3 x 750 mL) . The 
combined organic layers were dried over MgS04. 
Evaporation gave title compound (71 g, 85%) as a 
white solid. 

20 

A(2) . 




Br 



To a solution of Part A(l) acid (60 g, 173 
25 mmol) and DMF (100 ^L) in CH2CI2 (600 mL) under 
argon at 0°C was added oxalyl chloride (104 mL, 
2.0M in CH2CI2, 208 mmol) dropwise. The reaction 
was stirred at 0°C for 10 min, then warmed to room 
temperature and stirred for 1.5 h. The reaction 
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was concentrated in vacuo to give the. crude acid 
chloride as a yellow oil. To a suspension of 2,2,2- 
trif luoroethylamine hydrochloride (25.9 g, 191 
mmol) in CH2CI2 (500 mL) at 0°C under argon was 
5 added trie thy lamine (73 mL, 521 iranol) followed by 
dropwise addition of a solution of the crude acid 
chloride in CH2CI2 (15 mL) . The reaction was 
stirred at 0°C for 1 h, diluted with CH 2 C1 2 (500 
mL) , and washed with water (2 x 300 mL) , IN HC1 (2 

10 x 300 mL) , saturated NaHC03 (2 x 300 mL) , and brine 
(2 x 300 mL) , then dried over MgS04. Evaporation 
gave 80 g of a oil which was purified by flash 
chromatography on silica gel (2.5 kg). The crude 
product was loaded in a mixture of CH2CI2 and 

15 hexane, and eluted with a step gradient of 10% 

EtOAc/hexane (4L) to 15% EtOAc/hexane (2L) to 20% 
EtOAc/hexane (4L) . Pure fractions were combined 
and evaporated to give title compound (52.5 g, 71%) 
as a white solid (mp 88-92 c C) . 

20 

B. 




A mixture of Part A (1.55 g, 3.64 mmol), 4- 
25 nitroimidazole (452 mg, 4.00 mmol), and anhydrous 
potassium carbonate (552 mg, 4.00 mmol) in DMF (5 
mL) was heated at 50 *C under argon for 6 h, cooled 
to RT, and the solvent was removed in vacuo. The 
yellow residue was partitioned between EtOAc (50 
30 mL) and water (10 mL) . The aqueous layer was 

extracted with EtOAc (3 mL) . The combined organic 
extracts were washed with water (3 x 10 mL) and 
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brine (20 mL) , then dried over Na2S0 4 . Evaporation 
gave 1.77 g of a foamy gum, which was purified by 
flash chromatography on silica gel (120 g) eluting 
with 15% EtOAc/CH2CH2 to provide title compound 
5 (1.51 g, 91%) as a white foam. 

C. 9- [4- [4- (Benzoylamino) -lH-imidazol-1- 

yl ] butyl ] -N- (2, 2, 2-trif luoroethyl) -9H- 

f luor ene- 9 -carboxamide 

10 Palladium on carbon (10%) (35 mg, 0.033 

mmol) was added to a solution of Part B compound 
(300 mg, 0.655 mmol) in dry EtOAc (2 mL) , and the 
mixture was hydrogenated (balloon) at RT overnight. 
The reaction was degassed with argon, cooled to 

15 0'C, and benzoyl chloride (83 \a>, 0-72 mmol) was 
added dropwise. The reaction was stirred at 0 "C 
for 20 min, filtered through Celite, and washed 
with EtOAc (5 mL) . The brown filtrate was washed 
with saturated NaHC03 (2 x 2 mL) and brine (1 mL) , 

20 then dried over Na2S04. Evaporation gave 282 mg of 
a dark brown oil, which was purified by flash 
chromatography on silica gel (50 g) eluting with 2% 
MeOH/CH2CH2 to provide title compound (253 mg, 73%) 
as a brown foam. 

25 

MS (ES) : 533 [M+H] 

Anal. Calcd. for C30H27F3N4O2 -0.5 H2O: 

C, 66.53; H, 5.21; N, 10.35; F, 10.52 
Found: C, 66.60; H, 5.13; N, 10.19; F, 10.86. 
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Example 274 

9 - [ 4 - [ 5 - { Benzoy lamino ) - 2 -pyr idiny 1 ] butyl ] -N- (2,2,2- 
M y i f luoroe thvl )-9H-f luorene - 9 - carboxamide 





10 Butyllithium (12.6 mL, 31.5 mmmol) was 

added dropwise over 5 min to a solution of 9- 
— ~ f luorene-carboxylic-acid (3^G-g^ 14^3-mmol-)— in THF_ 
(150 mL) at 0*C under argon. The reaction went 
cloudy during addition, then cleared upon 
15 completion. The reaction was stirred at (TC for 30 
min, then 3-butynyl p-toluenesulf onate (9.6 g, 42.9 
mmol) was added dropwise. The amber reaction was 
warmed to RT, then stirred for 24 h. The reaction 
solution was extracted with water (2 x 75 mL) . The 
20 combined aqueous layers were washed with Et20 (50 
mL), then acidified with IN HCl (30 mL) . The 
cloudy mixture was extracted with CH2CI2 (2 x 50 
mL) , and the combined organic layers were dried 
over MgS04. Evaporation gave 1.85 g of a crude 
25 orange gummy solid. 

A portion (1.75 g) of crude acid product 
was dissolved in CH2CI2 (20 mL) under argon. A 
catalytic amount of DMF (26 JlL, 0.33 mmol) was 
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added, followed by oxalyl chloride (5 f 0 mL, 2.0 M 
in CH 2 C1 2 , 10 mmol) slowly. After bubbling for a 
few minutes, the reaction was stirred at RT for 1.5 
h # then concentrated in vacuo. The crude acid 

5 chloride was dissolved in CH 2 C1 2 (20 mL) and added 
dropwise to a suspension of 2,2,2-trifluoro- 
ethylamine hydrochloride (1.08 g, 8.02 mmol) and 
triethylamine (2.8 mL, 20 mmol) in CH 2 C1 2 (30 mL) 
at 0*C under argon. The reaction was stirred at 

10 0*C for 10 min, diluted with CH 2 C1 2 (50 mL) , washed 
with IN HC1 (2 x 20 mL) and saturated NaHC03 (20 
mL), then dried over Na2S04- Evaporation gave 2.24 
g of a dark orange semi- sol id, which was dissolved 
in 2:1 CH 2 Cl 2 :10% EtOAc/hexane and purified by 

15 flash chromatography on silica gel (175 g) eluting 
with 10% EtOAc/hexane to provide title compound 
(1.16 g, 22%) as a yellow solid (mp 109-113'C). 



B. 




Copper (I) iodide (4 rag, 0.02 mmol) was 
added to a solution of Part A compound (343 mg, 1 
mmol) and 2-bromo-5-nitropyridine (203 mg, 1 mmol) 

25 in a mixture of triethylamine (3 mL) and DMF (2 

mL) . The yellow solution was degassed with argon 
then cooled to 0"C. Bis (triphenylphosphine) - 
palladium (II) chloride (14 mg, 0.02 mmol) was 
added and the reaction was stirred at 0'C for 10 

30 min then at RT for 6 h. The reaction was diluted 
with water (20 mL) and extracted with EtOAc (2 x 20 
mL) . The combined organic layers were washed with 
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water (3 x 10 mL) then dried over K2CO3. 
Evaporation gave 520 mg of a brown foamy gum, which 
was purified by flash chromatography on silica gel 
(65 g) eluting with 20% EtOAc/hexane to provide 
title compound (342 mg, 74%) as a yellow foam. 

C. 9 - [4 - [5- (Benzoylamino) -2-pyridinyl]- 
butyl] -N- <2 , 2 , 2-trif luoroethyl) -9H- 

£JLUQJTgn^-9~g^rl?Qxainide 

A mixture of Part B compound (334 mg, 0.718 
mmol) and 10% palladium on carbon (38 mg, 0.036 
mmol) in EtOAc (2 roL) was hydrogenated (balloon) at 
RT for 6 h, filtered through Celite with the aid of 
EtOAc (30 mL) , then concentrated in vacuo to give 
292 mg of the aminopyridine as a brown gum. 

A portion of amine (262 mg, 0.597 mmol) was 
dissolved in CH2CI2 (3 mL) , cooled to 0*C under 
argon, then treated sequentially with triethylamine 
(125 ^IL, 0.896 mmol) and benzoyl chloride (77 J1L, 
0.658 mmol) dropwise. The reaction was stirred at 
0*C fo r 1 h, dil uted with CH2CI2 (5 mL) , washed 
with saturated NaHCO} (2x1 mL) and brine (1 mL) , 
then dried over Na2S04- Evaporation gave 360 mg of 
a green foam, which was purified by flash chromato- 
25 graphy on silica gel (50 g) eluting with 50% 

EtOAc/hexane to give 192 mg of impure product as a 
yellow glassy foam. The product was further 
purified by recrystallization from EtOAc/hexane. 
The first two crops were combined and dried in a 
30 vacuum oven at 50 "C overnight to afford title 
compound (90 mg, 21%) as an off-white solid. 

mp 166-169°C. 
MS (ES) : 544 [M+H] . 
35 Anal. Calcd. for C32H28F3N3O2 • 0.3 H2O: 
C, 70.01; H, 5.25; N, 7.65 
Found: C, 70.06; H, 4.98; N, 7.33. 
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Example 275 

9- [4- [4- [ (2-Phenoxybenzoyl) amino] -lH-imidazol-1- 
yl] -butyl] -N- (2 # 2, 2-trif luoroethyl) -9H-f luorene-9- 
5 carboxamide 




10 A. 2-Phenoxvbenzoic Acid Chloride 

To a solution of 2-phenoxybenzoic acid (500 
mg, 2.33 mmol) and DMF (1 drop) in CH2CI2 (10 mL) 
under argon was added oxalyl chloride (1.3 mL, 2.0M 
in CH2C12, 2.6 mmol) dropwise. Bubbling of 

15 escaping gasses continued for 5 _min— after— addition. 

The reaction was stirred at room temperature for 1 
h, then concentrated in vacuo to give the title 
compound as a crude pale yellow oil . 

20 B. 9- [4- [4- [ (2-Phenoxybenzoyl)amino] -1H- 

imidazol- 1 -yl ] butyl ] -N- (2,2,2- tr if luoro- 

etfrvD -9P-£lUpr^-9-carbQxamide 

Palladium on carbon (10%) (74 mg, 0.07 
mmol) was added to a solution of Example 273 Part B 
25 compound (640 mg, 1.4 mmol) in dry EtOAc (5 mL) , 
and the mixture was hydrogenated (balloon) at RT 
overnight. The reaction was degassed with argon, 
cooled to 0"C, and triethylamine (290 fiL, 2.10 
mmol) was added. A solution of Part A acid 
30 chloride in CH2CI2 (2 mL) was added dropwise over 5 
min. The resulting thick reaction was stirred at 



- 239 - 



WO 97/26240 



YUS97/00587 



0*C for 30 min and filtered through Celite. The 
filter cake was rinsed with CH 2 C1 2 (3 x 20 mL) . 
The filtrate was washed with saturated NaHC03 (10 
mL) and brine (10 mL) , then dried over MgS0 4 . 
Evaporation gave 1.0 g of a. dark brown foam, which 
was purified by flash chromatography on silica gel 
(75 g) eluting with 2% MeOH/CH 2 Cl2 to provide title 
compound (670 mg, 77%) as a yellow foam. 

MS (ES) : 625 [M+H] - 

Anal. Calcd. for C36H31F3N4O3 : 

C, 69.22; H, 5.00; N, 8.97; F, 9.12 
Found: C, 68.84; H, 4.90; N, 8,80; F, 8.80. 

Example 276 

9- [4- [ (2-Bromo-5-pyridinyl) amino]butyl] -N-propyl- 
9H- f luore ne-9 - carboxamide 




The title compound was prepared from 9* 
25 f luorenecarboxylic acid (4.2g, 20 mmol) and 4- 

bromo-l~butene (2.2 mL, 22 mmol) according to the 
procedure for Part A compound in Example 274 to 
give title compound (5.1 g, 84%) as a white solid 
(mp 67-69°C) . 
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B . 9 - [ 4 - [ 1 2 -Bromo- 5 -pyr idiny 1 ) amino ] - 

fru ty 1 1 -N-pr Qpyl - ?H- f lyiprerre- g - qflrfr<raaini<fle 
A solution of Part A compound (500 mg, 1.64 
5 mmol) in THF (2 mL) was added to a solution of 9- 
borabicyclo[3 .3 .l]nonane (3.3 mL, 0.5M in THF, 1.64 
mmol) at 0"C under argon. The clear, colorless 
reaction was stirred at RT for 5 h, then diluted 
further with dioxane (10 mL) . Anhydrous potassium 
10 phosphate anhydrous (316 mg, 1.49 mmol) was added, 
followed by tetrakis (triphenylphosphine) palladium 
(52 mg, 0.045 mmol). 2-Bromo-5-nitropyridine (302 
mg, 1.49 mmol) was added and the reaction was 
stirred at 60 *C overnight, then cooled to RT. 
15 Water (30 mL) was added and the reaction was 
stirred vigorously in the air for 2 h. The 
reaction mixture was extracted with EtOAc (100 mL, 
then 20 mL) , and the combined organic layers were 
washed with brine (2 x 20 mL) , then dried over 
20 MgS04. Evaporation gave 1.2 g of a brown oil, 

which was dissolved in a minimum amount of CH2CI2 
and purified by flash chromatography on silica gel 
(75 g) eluting with 40% EtOAc/hexane to provide 200 
mg of impure product as a yellow foam. Additional 
chromatography eluting with 50% EtOAc/hexane gave 
title compound (147 mg, 19%) as a yellow solid. 

mp 139-141°C. 
MS (ES) : 478/480 [M+H] . 
Anal. Calcd. for C26H28 B ^N30 • 0.3 H2O: 

C, 64.54; H, 5.96; N, 8.68 
Found: C, 64.61; H, 5.88; N, 8.66. 

Examples 277 to 286 

The following additional compounds were 
prepared following procedures set out hereinbefore. 



25 



30 



35 
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EXWPl? 277 

9 - 1 2 - [ [ [ 4 - ( Benzoylamino ) phenyl ] sul f onyl ) amino ] ethyl ] - 
N- (2.2. 2-t ri £ luoroethvl) -9H-f luorene-9-carboxamide 

5 

mp 235-236°C 

MS (ES) 594 (M+H); 1187 (2M+H) 
Anal. Calc'd for C31H26F3N3O4S: 

C, 62.72; H, 4.41; N, 7.08; F, 9.60; S, 

10 5.40 

Found: C, 62.56; H, 4.45; N, 7.00; F, 9.54; S, 
5.21. 

Example 278 

15 

9- M-Phgnvlbutvl) -N-pr op Y l-9H-f luorene-9-carboxamide 



mp 88-90°C 
MS (CI) 384 (M+H) 
20 Anal. Calc'd for C27H29NO: 

C r 84.56; H, 7.62; N, 3.65 



Found: C, 84.62; H, 7.66; N, 3.72. 



Example 279 



25 



3- I (9 -Propyl- 9H-f luoren-9-yl) sulfonyl] propanoic acid, 
methyl ester _ 



mp 74-77°C 

MS (FAB, + ions) m/z 376 (M+NH4) m/z 359 (M+H) 
30 Anal. Calc'd for C 2 oH 2 204S«0.29 H 2 0: 
C, 66.04; H, 6.26; N, 8.81 
Found: C, 66.04; H, 6.11; N, 8.45. 
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Example 280 

9- [4 - [ (6-Ethoxy-2-benzothiazolyl) thiol butyl ] -N- 
pr opvI - 9H - f luor en e- 9 - carboxamide 

5 mp 109-111°C 

MS (ES, + ions) m/z 517 (M+H) 
Anal. Calc'd for C30H32N2O2S2 + 0.40 mol H2O: 
C, 68.78; H, 6.31; N, 5.35; S, 12.24 
Found: C, 68.56; H, 6.07; N, 5.57; S, 12.23. 

10 

Ex^lfiple 281 

9- [3 - [ (6-Ethoxy-2-benzothiazolyl) thio ] propyl 1 -N- 
pr ppy I lupy Q^e - 9 - carfroxa iriide 

15 mp 82-85°C 

MS (ES, + ions) m/z 503 (M+H) 
Anal. Calc'd for C29H30N2O2S2 + 0.56 mol H2O: 
C, 67.93; H, 6.12; N, 5.46; S, 12.50 
Found: C, 68.03; H, 5.83; N, 5.36; S, 12.51. 

20 



( Z ) - 9 - [ 4 - ( Diethoxyphosphiny 1 ) - 2 -bu teny 1 ] -N- (2,2,2- 
trif luoroethyl) -9H-f luorene- 9 -carboxamide 



mp 88-91°C 

MS (CI-NH3, + ions) m/z 482 (M+H) 
Anal. Calc'd for C24H27NO4PF3 : 

C, 59.87; H, 5.65; N, 2.91; P, 6.43; F, 

30 11.84 

Found: C, 59.52; H, 5.61; N, 2.89; P, 6.92; F, 
11.94. 
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Example 283 

9- [4- ( Die thoxyphosphinyl) butyl ] -N- (2,2 , 2-trif luoro- 
ethvl) -9H-f luoreng -9-rarboxamide 

5 

mp 87-89°C 

MS (FAB) m/z 484 (M+H) 

Anal. Calc'd for C24H29NO4PF3 + 0.13 mol H 2 0: 

C, 59.33; H, 6.07; N, 2.88; P, 6.37; F, 

10 11.73 

Found: C, 59.09; H. 5.98; N, 2.95; P, 6.51; F, 
11.92. 

Example 284 

15 

9- [ 4 - (Dibutoxyphosphinyl ) butyl ] -N- (2,2,3,3,3 -penta- 
f luoroprorwl ) -9H-f luorene-9-carboxamide 



mp 56-57°C 
20 MS (ES, + ions) m/z 590 (M+H) 

Anal : Calc' d for C29H37NO4F5P: 

C. 59.08; H, 6.33; N, 2.38; P, 5.25; F. 

16.11 

Found: C, 58.80; H, 6.34; N, 2.26; P, 5.05; F, 
25 15.90. 

Example 285 

9- [4- (Dibutoxyphosphinyl) butyl] -N-propyl-9H-xanthene- 
9-narboxamide _ 

30 

mp 64-67°C 

MS (ES, + ions) m/z 516 (M+H) 
Anal. Calc'd for C29H42O5NP: 

C, 67.55; H, 8.21; N, 2.72; P, 6.01 
35 Found: C, 67.25; H, 8.17; N, 2.68; P, 5.99. 
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Example 286 

9 - [ 4 - (Dibutoxyphosphinyl ) butyl ] -N- (2,2,3,3,4,4,4- 
hentaf luorobutvl 1 -9H-f luore ne-9-carboxamide 



5 MS (ES, + ions) m/z 657 (M+NH4) , 640 (M+H) 
Anal. Calc'd for C30H37NF7PO4 : 

C, 56.34; H, 5.83; N, 2.19; F, 20.79; P, 

4.84 

Found: C, 56.03; H, 5.91; N, 2.15; F, 20.74; P, 
10 4.77. 

The following compounds of the invention 
may be prepared following the procedures described 
hereinbefore and in the working Examples. 

15 
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TABLE 







X is bona or u 






X is n or r 






Q IS CONH, CO or SO2 






L -H IS UH2trr3, trn2^r2Wr3, propyl, DUlyi, 


f 




-(CH 2 ) 5 PO(Obutyl)2 






NT Is benzamido, 2-phenoxy benzamido, 


v 
A 


V CL |r Rl 


2-phenylbenzamido, cyclohexanecarboxamido 




=\ L 1 -fl v -M' 


2-methoxy-3^yridinecarboxamldo t 


\ 


J 


benzenesulfonamldo, phenylureido, 




t-butoxycarbonylamino, 




X 1 


2,3-dihydro-1-oxo-1 H-isoindol-2-yl, 

2, 3-dlhy dro-1 ,3-dioxo-1 H-isoindol-2-yl (2-phthallmldo) 

INCLUDES: N-OXIDES OF ALL PYRIDINES 



Examples of -L 1 -R 1 '- 
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TABLE (continued) 



Examples of -L 1 -R 1 - 
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Examples of -L 1 -R 1 - 
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TABLE (continued) 



Examples of -L 1 -R 1 - 




Kxamole 287 

9- [4- (Dibutoxyphosphinyl) butyl) -N-propyl-9H-indeno- 



A, 



10 




A THF (5 ml) solution of 1-aza-f luorene 
(233 mg, 1.39 mmol; prepared from benzo(f Jquinoline 
by known procedures, Kloc, K. Journal f. prakt. 
15 Chemie, 319 , 959-967 (1977) and Kloc, K. 
Heterocycles, % 849-852 (1978)) and n- 



- 250 - 



WO 97/26240 



PCT/US97/00587 



propylisocyanate (0-13 ml, 1.39 mmol) was degassed 
three times by cooling to -78°C, evacuating, and 
allowing to warm to room temperature, and finally 
purging with argon. To the degassed solution at 
5 -10°C was added dropwise sodium bis(tri- 

methylsilyl) amide (1.4 ml, 1 M in THF) . After 5 
min, a second portion of n-propylisocyanate (0.13 
ml, 1.39 mmol) was added to the red solution. The 
now green colored reaction mixture was quenched 
10 after a further 15 min with saturated NH4CI. The 
aqueous layer was extracted with EtOAc, the 
organics washed with brine, dried over Na 2 S0 4 and 
evaporated in vacuo to give a red colored oily- 
solid residue (535 mg) . The residue was purified 
15 by flash column chromatography (SilicAR* buffered 
silica gel, 5 by 7 cm) , eluting with 20% 
EtOAc:CH 2 Cl 2 , and flushing with 5% MeOH:CH2Cl 2 to 
give title compound (202 mg, 58% yield) as an 
orange colored solid, 

20 

mp 131-133°C. 

MS: (FAB, M-hH^: m/z 253+ - 

B . 9 - [ 4 - ( Dibutoxyphosphinyl ) butyl ] -N- 
25 propyl -9H-indeno [2 , 1-b] pyridine- 9- 

carboxamide _ 

To a THF (5 ml, degassed) suspension of 
Part A compound (250 mg, 0.990 mmol) at 0°C under 
argon was added dropwise n-BuLi (0.8 ml, 2.5 M in 
30 hexanes) , with a red colored solid falling from 
solution after all the base was added. After 10 
min, Example 202 Part A iodide (403 mg, 1.07 mmol) 
was added and the reaction stirred 1 h. Little 
reaction had occurred by TLC analysis, so a second 
35 portion of Example 202 Part A iodide (110 mg, 0.294 
mmol) was added and the reaction mixture was 
stirred at room temperature for 3 h. The brown 
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reaction mixture was quenched with sat. NH4CI and 
the aqueous layer was extracted twice with EtOAc. 
The combined organics were washed with brine, dried 
over Na2S04, and concentrated to a brown colored 

5 oil (740 mg) . The residue was purified by flash 
column chromatography (SilicAr CC-7, 74 g) , eluting 
with 3.75% MeOH:CH 2 Cl2:0.2% NH4OH to give impure 
title compound (386 mg) The residue was purified 
further by flash column chromatography (SilicAr CO 

10 7, 60 g) , eluting with 2-5% MeOH:EtOAc to give 
title compound (260 mg, 52% yield) as a colored 
oil. MS (electrospray, + ions) m/z 501 (M+H) . 



Example 233 

15 9- [4- [4- t ( Phenyl sulfonyl) amino] phenyl 1 butyl] -N- 
(2.2. 2-trif luoroethvl) -9H-f luorene-9-carboxamide 




20 A. 




N0 2 



A solution of iodine (1.40 g, 5.5 mmol) in 
THF (5 mL) was added dropwise over 5 min to a 

25 solution of 4- (4-nitrophenyl) -1-butanol (975 mg, 5 
mmol ) , triphenylphosphine (1.44 g , 5.5 mmol ) , and 
imidazole (749 mg, 11 mmol) in THF (10 mL) under 
argon at room temperature. The dark orange 
solution was stirred at room temperature for 15 

30 min, diluted with hexane (50 mL) , then washed with 
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10% sodium bisulfite, saturated NaHC03, and brine 
(20 mL each). The organic layer was dried over 
MgS04 and filtered. To the filtrate was added 
silica gel {4 g) and the mixture was concentrated 
5 in vacuo to give a yellow powder, which was 

purified by flash chromatography on silica gel {120 
g) eluting with 25% CH2Cl2/hexane to give title 
iodide (1.33 g, 87%) as a pale yellow crystalline 
solid (mp 44-45°C) . 

10 

B. 




Butyllithium (2.0 mL, 2.5M in hexane, 5.0 

15 iranol) was added to a solution of 9-fluorene- 

carboxylic acid (480 mg, 2.3 mmol) in THF (10 mL) 
at 0°C under argon over 5 min . The - reaction- went— 
from a clear solution to a white suspension then to 
a yellow solution during addition. The reaction 

20 was stirred at 0°C for 20 min, whereupon a solution 
of Part A iodide (671 mg, 2.2 mmol) in THF (4 mL) 
was added dropwise over 5 min. The reaction was 
stirred at 0 °C for 1.5 h, warmed to room 
temperature, then stirred at room temperature for 

25 3.5 h. The reaction was quenched with IN HCl to pH 
~ 3, diluted with water (10 mL) , then extracted 
with EtOAc (2 x 20 mL) . The combined organic 
layers were washed with water and brine (10 mL 
each) , then dried over MgS04 . Evaporation gave a 

30 residue, which was azeotroped 'with toluene (10 mL) 
to give crude acid in the form of a dark foam 
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To a solution of the crude acid prepared 
above containing 3 drops of DMF in CH2CI2 (6 mL) at 
room temperature under argon was added oxalyl 

5 chloride (3 mL, 2.0M in CH2CI2, 6.0 mmol) . The 
reaction was allowed to stir at room temperature 
for 1.5 h. The reaction was concentrated in vacuo 
to provide a dark oil, which was diluted with THF 
(5 mL) and cooled to 0°C under argon. 

10 Trif luoroethylamine (0.63 g, 8 mmol) was added 

dropwise over 2 min, and the reaction was stirred 
at 0°C for 3 h. The reaction was partitioned 
between EtOAc (30 mL) and water (10 mL) . The 
organic layer was washed with IN HC1 (7 mL) and 

15 brine (5 mL) , then dried over MgS04- Evaporation 
gave 974 mg of a brown oil, which was dissolved in 
~CH2ei2 and puri f-ied by J lash j^hrpmatc^raphy on 
silica gel (75 g) eluting with 15:85 EtOAc/hexane 
to afford title compound (0.75 g, 69%) as a thick 

20 oil . 

C. 9- [4- [4- [ ( Phenyl sulfonyl) amino] phenyl] - 
butyl] -N- (2, 2, 2-tri£luoroethyl) -9H- 

fXwr^ne-9-cart>9X^nj-d^ 

25 A mixture of Part B compound (220 mg, 0.47 

mmol) and 10% palladium on carbon (20 mg) in EtOAc 
(15 mL) was hydrogenated (balloon pressure) at room 
temperature for 18 h, filtered through Celite with 
the aid of EtOAc, then concentrated in vacuo to 
30 give a residue, which was pumped under high vacuum 
to provide a thick oil. 

Phenyl sulfonyl chloride (80 mg, 0.46 mmol) 
was added to a solution of the crude amine (-0.45 
mmol) and pyridine (35 mg, 0.46 mmol) in CH2CI2 (4 
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mL) at room temperature under argon. The reaction 
was stirred for 2 h, diluted with ethyl acetate (50 
mL) , washed with IN HCl (10 mL) and water (10 mL) , 
then dried over MgS0 4 . Evaporation gave an oil, 
5 which was adsorbed onto silica gel (10 g) , then 
purified by flash chromatography on silica gel (50 
g) eluting with 30% EtOAc/hexane to give 0.23 g 
(88%) of title compound as a pink solid. 



10 mp: 130-132°C. 

Anal Calc'd for C32H29N2SO3F3 +0.2 CH 2 Cl 2 : 

C, 64.93; H, 4.98; N, 4.70; S, 5.38; F, 

9.57 

Found: C, 65.16; H, 5.08; N, 4.55; S, 5.52; F. 
15 9.17. 



example 289 

[4- [9- (1-Oxopentyl) -9H-f luorene-9-yl]butyl]phos- 
phonic ac id- dibutvl ester _. — 



20 
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OSKt-BuHCHah 



To a solution of 5 g (23.78 mmol) of 9- 

5 f luorenecarboxylic acid in 20 mL of THF, under 

argon at 0°C, was added 20.6 mL (52.32 mmol) of n- 

butyl-lithium (2.5 M in hexanes) dropwise. The 

orange-red anion was stirred for 0.5 h, at which 

./s^/v.OTBS 

time 7.5 g (23.78 mmol) of 1 (where TBS 

10 is t-Bu(CH3)2*Si-)was added dropwise. The reaction 
gradually warmed to room temperature and was 
stirred for 36 h, at which time it was diluted with 
a 1:1 mixture of ethyl acetate/H20 (250 mL) . The 
organics were washed with NaHC03, brine, dried 
15 (Na2S04) and evaporated. Flash chromatography was 

~~perf ormed on~~250~q--of^ 9 : 1 

dichloromethane/isopropanol to provide 4.9 g (52%) 
of title compound as a yellow oil. 

20 TLC: Silica gel (9:1 dichloromethane/isopropanol) 
R f = 0.50. 

A(2). 




OTBS 

25 

To 550 mg (1.38 mmol) of Part A(l) compound 
was added 5 mL of DMSO. The reaction was stirred 
for 18 h, under argon at room temperature, at which 
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time it was diluted with ether and washed with 
water (3x) . Flash chromatography was performed on 
100 g of silica gel eluting with 95:5 hexanes/ethyl 
acetate to provide 340 mg (70%) of title compound 
5 as a pale yellow oil. 

TLC: Silica gel (95:5 hexanes/ethylacetate) 
R f = 0.31. 

10 A(3). 



To a solution of 340 mg (0.96 mmol) of Part 
A (2) compound in 3 mL of THF, under argon at 0°C, 

15 was added dropwise 462 nL (1.16 mmol) of n- 

butyllithium (2.5 15 in hexanes) . The resulting 
anion was stirred for 0.5 h, at which time 140 \xL~~ 
(1.16 mmol) of freshly distilled valeryl chloride 
(Aldrich) was added dropwise. The reaction was 

20 stirred for 2 h, at which time it was diluted with 
ether and quenched with NaHC03 . The organics were 
washed with water, brine, dried (NaS04) ami 
evaporated. Flash chromato-graphy was performed on 
100 g of silica gel eluting with 95:5 

25 hexanes /dichlorome thane to provide 290 mg (69%) of 
title compound as a pale yellow oil. 

TLC: Silica gel (95:5 hexanes/ethyl acetate) 
Rf = 0.36. 
30 MS (CI-NH3, + ions) m/e 397 (M+H) . 




Me 



OTBS 
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Anal. Calcd. for C 2 4H 3 20 3 Si + 0.15 mol H2O. 

C, 72.20; H,_ 8.15 
Found: C, 72.20; H, 7.88. 

5 A(4). 




Me 



OH 



To 200 mg (0.46 mmol) of Part A{3) compound 
was added 1 mL of 5:95 aqueous HF/acetonitrile. 
10 The reaction was stirred, under argon at room 

tempera- ture, for 3 h, at which time it was diluted 
with ether and washed with NaHCC>3, water <3x) , 
brine, dried (MgSC>4) and evaporated. Flash 
chromatography was performed on 50 g of silica gel 
15 eluting with 7:3 hexanes/ethyl acetate to provide 

-120-mg— (81%_)_o£ _ti^e_ expound as a pale yellow 

oil. 

TLC: Silica gel (8:2 hexanes/ethyl acetate) 
20 R f = 0.15. 

A(5) . 




1 



25 To a solution of 120 mg (0.37 mmol) of Part 

A(4) compound in 1.5 mL of THF, under argon at 0°C, 
was added 55 mg (0.81 mmol) of imidazole followed 
by 126 mg (0.48 mmol) of triphenylphosphine . The 
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mixture was stirred for 0.5 h, at which time 122 mg 
(0.48 mmol) of iodine in 1 mL of THF was added 
dropwise. The reaction was stirred for 1 h at 0°C, 
1 h at room temperature, then diluted with hexanes 

5 and washed with fresh sodium bisulfite solution, 
NaHC03, water, brine, dried (MgS04) and evaporated. 
Flash chromatography was performed on 25 g of 
silica gel eluting with 9:1 hexanes/ethyl acetate 
to provide 130 mg (81%) of title compound as a 

10 colorless oil. 

TLC: Silica gel (9:1 hexanes/ethyl acetate) 
Rf = 0.40. 

15 B. [4- [9- (l-Oxopentyl)-9H-fluorene-9- 

yllbutvllphosohonic acid, dibutvl ester 

To 220 mg (0.51 mmol) of Part A iodide was 
added 688 jlL (2.55 mmol) of tributylphosphite 

(neat) . The mixture was heated to 120°C for 32 h 
20 and bulb to bulb distilled (5 mm, 100°C) to remove 

^lower-boiling-impurities and provide__260__mg_(87%) 

of title compound as a pale yellow oil. 

MS (ES NH3, + ions) m/e 516 (M+NH4) , 499 (M+H) . 

25 

Anal. Calcd for C30H43O4P +0.24 mol CH2CI2. 

C, 69.98; H, 8.44; P, 5.97 
Found: C, 69.97; H, 8.41; P, 6.26. 
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9- [ 5- (Dibutoxyphosphinyl ) pentyl ] -N- (2,2,2- 
tri f luoro e thvl ) - 9H- f luor ene- 9 - c arboxamide 




10 _ " to a "sorption -of-3V0 g (-14^30 -mmol) of 9- 

f luorenecarboxylic acid in 50 mL of THF, under 
argon at 0°C, was added dropwise 11.4 mL (28,60 
mmol) of n-BuLi (2.5 M in hexanes) . The anion was 
stirred for 0.5 h at which time 2.3 mL (17.16 mmol) 

15 of 6-bromo-l-hexene was added dropwise. The 

reaction gradually warmed to room temperature and 
was stirred for 18 h, at which time it was diluted 
with a 1:1 mixture of ethyl acetate/water (200 mL) . 
The organics were washed with NaHCC>3, water, brine, 

20 dried (Na2SC>4) and evaporated. Flash 

chromatography was performed on 200 g of silica gel 
eluting with 95:5 di chloro-me thane/ isopropanol to 
provide 900 mg (22%) of title compound as a pale 
yellow solid. 

25 

MS (CI-NH3, + ions) m/z 310 (M + NH 4 ), 293 (M + H) . 
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B. 




10 



To a solution of 800 mg (2.74 mmol) of Part 
A compound in 10 mL of CH 2 C1 2 . under argon at room 
temperature, was added dropwise two drops of DMF 
and 2.0 mL (4.11 mmol) of oxalyl chloride (2.0 H in 
CH 2 C1 2 ) • The reaction was stirred for 45 min. when 
it was evaporated to dryness. 

In another flask. 446 mg (3.29 mmol) of 
2,2,2-trifluoroethylamine in 10 mL of CH 2 Cl 2 . under 
argon at 0°C,was added 1.1 mL (8.22 mmol) of 
triethylamine. This slurry was stirred for 15 min 
at which time the above acid chloride, in 5 mL of 
15 CH 2 C1 2 , was added dropwse. The reaction gradually 

warmed to room temperature and was stirred for 18 

h, at which time it was diluted with ether and 
washed with water, IN HCl. NaHC0 3 , water, brine, 
dried (Na 2 S04) and evaporated. Flash 
20 chromatography was performed on 100 g of silica gel 
eluting with 6:4 hexanes /ethyl acetate to provide 
740 mg (74%) of title compound as a pale yellow 
solid. 

25 MS (ES NH 3 , - ions) m/z 372 (M - H) . 
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C. 




OH 



250 rog (0.67 mmol) of Part B compound in 2 



5 mL of methanol, at -78°C, was treated with a stream 
of O2/O3 for 0.5 h, at which time the reaction was 
purged with N2 and treated with 76 mg (2.0 mmol) of 
sodium borohydride pellets. The reaction gradually 
warmed to room temperature and was stirred for 18 

10 h, at which time it was diluted with ether and 

washed with NH4CI, water, brine, dried (Na2S04) and 
evaporated. Flash chromatography was performed on 
100 g of silica gel eluting with 3:2 hexanes/ethyl 
acetate to provide 200 mg (79%) of title compound 

15 as a white solid. 

MS (ES NH 3 , - ions) m/z 376 (M - H) . 



To a solution of 200 mg (0.53 mmol) of Part 
C compound in 3 mL of THF, under argon at 0°C, was 
added 76 mg (1.12 mmol) of imidazole followed by 
25 180 mg (0.69 mmol) of triphenylphosphine . This 

mixture was stirred for 0.5 h at which time 175 mg 
(0.69 mmol) of iodine in 3 mL of THF was added 
dropwise. The reaction was stirred at 0°C for 1 h, 



D. 



20 
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at room temperature for 1 h, then diluted with 
hexanes and washed with fresh sodium bisulfite 
solution. The organics were washed with NaHCC>3, 
water, brine, dried (Na2SC>4) and evaporated. Flash 
5 chromatography was performed on 50 g of silica gel 
eluting with 9:1 hexanes/ethyl acetate to provide 
200 mg (78%) of title compound as a white solid. 



c3rbQxflmj.<te 

To 200 mg (0.41 romol) of Part D compound 
was added 555 \iL (2.05 mmol) of tributylphosphite 

(neat) . The mixture was heated to 120°C for 18 h 
15 and bulb to bulb distilled (5 mm, 100°C) to remove 
lower boiling impurities and provide 234 mg (98%) 
of title compound as a white solid. 

mp 88-91°C. 

20 MS (ES NH 3 , + ions) m/z 571 (M+NH4) , 554 (M+H) . 



Anal. Calcd. for C29H39NO4PF3 + 0.3 H2O: 

C, 62.31; H, 7.14; N, 2.51; P, 5.54 

Found: C, 62.35; H, 7.21; N, 2.38; P, 5.76. 

25 



10 



E . 9 - [ 5 - (Dibutoxyphosphinyl ) pentyl ] -N- 
(2,2, 2-trif luoroethyl) -9H-f luorene-9- 



- 263 - 



WO 97/26240 



7US97/005S7 



Example 291 

9- [3- [ [5- [ (2- Phenoxybenzoyl ) amino ] - 2 -pyr idiny 1 ] - 
oxy] -propyl ] -N- {2,2, 2-trif luoroethyl) -9H-f luorene- 
9-carboxamide, monohvdrochloride 



A. 




OH 

10 

— Toa- stirred -solution^ of .JL2^6_g_J60_mol) 
of 9-fluorenecarboxylic acid in 600 mL of dry THF 
at 0° under argon was added, over 20 min, 53 mL of 
2.5M n-butyllithium in hexane (132.5 mmol) . The 

15 mixture was stirred for 30 min and then 7.3 mL (72 
mmol) of 4-bromo-l~butene were added. The reaction 
was sirred at 0°C for 10 min and then at room 
temperature for 2 days. Additional 4-bromo-l- 
butene (3.0 mL, 30 mmol) was added and stirring was 

20 continued for 2 days longer. Water (100 mL) was 
added and the mixture was concentrated to remove 
THF. Additional water was added and the mixture 
was extracted with ether (2 x 200 mL) . The aqueous 
layer was layered with CH 2 C1 2 and acidified with IN 

25 HC1 (pH <2) . After three extractions with CH 2 C1 2 , 
the combined CH 2 Cl 2 fraction was washed with water 
(2x) , dried (MgS0 4 ) , and concentrated to give 14.5 
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g (92%) of title compound as an amorphous pale 
yellow solid. 

B. 




< 

5 CF * 

Part A compound (9.1 g, 34.5 inmol) was 
dried by concentration in vacuo from dry THF and 
dry toluene (2x) and then in vacuo overnight. To a 

10 solution of this acid in 100 mL of dry CH 2 C1 2 and 
133 HL of DMF under nitrogen was slowly added 26 
mL of 2.0 M oxalyl chloride in CH 2 C1 2 (52 mmol) . 
The reaction was stirred at room temperature for 
1.5 h and then concentrated in vacuo and dried for 

15 1 h at 0.5 mm to give the crude acid chloride of 

Part A compound. Triethylamine (14.5 mL, 104 iranol) 
was added to a s t irred suspensi on of 2 , 2,2- 
trif luoro-ethylamine hydrochloride in 70 mL of dry 
CH2CI2 at 0°C under argon and the slurry was 

20 stirred at 0°C for 10 min. A solution of the crude 
acid chloride of Part A conpound in 35 mL of CH2CI2 
was added over 15 min keeping the internal 
temperature < 12°C. The reaction was stirred at 
0°C for 1 h and then it was diluted with 175 mL of 

25 CH 2 C1 2 . The CH 2 Cl 2 was washed with IN HC1 (2x70 
mL) , water (175 mL) , 5% NaHC0 3 (110 mL) and water 
(2x175 mL), dried (Na 2 SC>4) , and concentrated to 
give crude title compound as a solid (11.4 g) . 
This solid was combined with an additional 6.54 g 

30 of crude title compound, and the combined crude 
title compound was chroma tographed over 700 g of 
silica gel using CH 2 C1 2 to provide 15.5 g (82%) of 
title compound as a solid having mp 105-107°C. 
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c. 




NH 

< 

5 A solution of Part B compound (0.50 g, 1,44 

romol) in 20 mL of 1:1 dichloromethane/methanol at 
~78°C was treated with a stream of 02 /O3 until the 
solution turned light blue. The mixture was treated 
with NaBH4 (1 pellet, 0.2 g, 5.26 mmol) and stirred 

10 for 18 h. The resulting colorless solution was 

diluted with 1:1 NH4CI solution/ ethyl acetate (150 
mL) and the layers separated. The organic fraction 
was dried (MgS04), filtered, and concentrated to 
give 0,44 g (89%) of title compound as a white 

15 solid. 



mp 111-U4°C. 




A solution of Part C compound (0.50 g, 1.43 
mmol) in THF (7 mL) was treated with NaH (38 mg, 
1.57 mmol) and stirred for 0.5 h. After all of the 
25 gray solid was consumed, 2-bromo-5-nitropyridine 
(0.32 g, 1.57 mmol) was added to the reaction 
mixture. The resulting dark orange solution was 
stirred at room temperature for 18 h, diluted with 
1:1 water/ethyl acetate (150 mL) and the layers 



- 266 - 



WO 97/26240 




>CT/US97/00587 



separated. The organic fraction was dried (MgS04) , 
filtered, and concentrated. The remainder was 
purified by flash chromatography on silica gel (50 
g) eluting with 1:4 ethyl acetate /hexane to give 
5 title compound (0.81 g, 99%) as a pale yellow 
yellow oil. 

E. 9- [3- [ [5- [ (2^Phenoxybenzoyl)aminol~2~ 
pyridinyl ) oxy] propyl ] -N- (2,2,2- tri f luoro- 
10 ethyl) -9H-f luorene-9-carboxamide, 

monohvdrochloride 

A mixture of Part D compound (0.78 g, 1.65 
mmol) and 10% palladium on carbon (80 mg) in EtOAc 
(20 mL) was hydrogenated (balloon pressure) at room 
15 temperature for 18 h. 2-Phenoxybenzoyl chloride 
(0.46 g, 2.00 mmol) was added to the solution of 
the crude amine (« 1.65 mmol) and pyridine (0.14 g, 
1.78 mmol). The reaction was stirred for 2 h, 
diluted with ethyl acetate (50 mL) , washed with 
20 NaHC03 solution (20 ml*), and dried over MgS04 . 

Evaporation gave an oil, which was purified by — 
flash chromatography on silica gel (75 g) eluting 
with 40% EtOAc/hexane to give 0.78 g (75%) of a 
white foam. The foam was diluted with ether and 
25 treated with 4N HC1 in dioxane. A white solid 
formed which was collected by filtration. The 
solid was dried under vacuum (20 mm Hg) at room 
temperature for 18 h to give (0.70 g, 63%) of title 
compound (HC1 salt) as a white solid. 

30 

mp 110-115°C. 

MS (FAB, + ions) m/z 638(M + H) . 

Anal Calc'd for C38H30N3O4 +1.0 H2O +1.0 HC1: 
35 C, 64.21; H, 4.81; N, 6.07; F, 8.23 

Found: C, 64.46; H, 4.88; N, 5.86; F, 8.13. 



™> 97/26240 TO«W7*05S7 

Example 292 

[6-[9-[[(2,2, 2-Trif luoroethyl) amino] carbonyl] -9H~ 
fluoren-9-vllhexvllph osphonic acid, dibutvl ester 




HO 



10 To 400 mg (1.07 mmol) of Example 290 Part B 

compound was added 3.7 mL (1.87 mmol) of 9 -BEN (9~ 
borabicyclo[3 .3 .l]nonane, 0.5 U in THF) . The 
reaction was stirred for 18 h, at which time it was 
cooled to 0°C and treated dropwise with 1.25 mL 

15 (3.74 mmol) of 3H NaOH and 432 jiL (3.74 mmol) of 
30% H2O2 simultaneously. The biphasic mixture was 
stirred vigorously for 18 h, at which time it was 
extracted with ethyl acetate and the organic layer 
was washed with H2O, brine, dried (Na2S04> and 

20 evaporated. Flash chromatography was performed on 
100 g of silica gel eluting with 1:1 hexanes/ethyl 
acetate to provide 320 mg (77%) of title compound 
as a white solid. 



25 MS (ES NH 3 , + ions) m/z 409 (M + NH 4 ) . 
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B. 




10 



To a solution of 310 mg (0.793 mmol) of 
Part A compound in 5 mL of THF, under argon at 0°C, 
was added 118 mg (1.74 nnnol) of imidazole followed 
by 270 mg (1.03 mmol) of triphenylphosphine . The 
mixture was stirred for 0.5 h at which time 262 mg 
(1.03 mmol) of iodine in 3 mL of THF was added 
dropwise. The reaction was stirred at 0°C for 1 h, 
room temperature for 1 h then diluted with hexanes. 
The organics were washed with fresh sodium 
bisulfite solution, NaHC0 3 , water, brine, dried 
15 (Na 2 S0 4 ) and evaporated. Flash chroma tograp hy was 
performed on 25 g of silica gel eluting with 9:1 
hexanes/ethyl acetate to provide 310 mg (78%) of 
title compound as a white solid. 



20 



c [6- 19- 1 [ ( 2 , 2 . 2-Trif luoroethyl) amino] - 
carbonyl ] - 9H- f luoren- 9 -y 1 ] hexy 1 ] phosphonic 

^ c-iri. difr ut--vl ester . — 

To 150 mg (0.30 mmol) of Part B compound 
was added 405 JlL (1.50 mmol) of tributylphosphite 
(neat) . The mixture was heated to 120°C for 18 h 
and bulb to bulb distilled (5 mm, 100°C) to remove 
lower boiling impurities and provide 165 mg (98%) 
of title compound as a pale yellow oil. 

30 MS (ES NH3, + ions) m/z 568 (M + H) . 



25 



- 269 - 



WO 97/26240 





YUS97/00587 



20 



Anal.Calcd. for C 3 oH 41 N04PF3 + 0.24 CH 2 C1 2 : 

C, 61.77; H, 7.11; N, 2.38; P, 5.27; F, 
9.69 Found: C, 61.80; H, 7.20; N, 2.36; P, 
5.15; F, 9.60. 



9 - [ 4 - [ 5 - [ { 2 -Phenoxybenzoyl ) amino ] - 2 -pyr idinyl ] - 
butyl] -N- (2,2, 2-trif luoroethyl) -9H~f luorene-9- 
garfroxajnicfe, TnoponvdrQcfrlQiri.tfe 



Following the procedure in Example 274 Part 
C , Example 274 Part B compound ( 1 . 02 g, 2.19 mmol) 
was reacted with Example 275 Part A compound 
(prepared from 563 mg (2.63 mmol) of 2-phenoxy- 
benzoic acid) to provide 712 mg of product as the 
free amine. 

A portion of the desired product (317 mg) 
was dissolved in MeOH (2 mL) and a solution of 1.1N 
HCl/Et20 (0.9 mL, 1.0 mmol) was added. The 
solution was concentrated in vacuo and the residue 
was triturated with Et20 to give a foamy solid, 
which was pumped under high vacuum overnight to 
afford title compound (302 mg, 47%) as a foamy 
beige solid. 

MS (ES, + ions) m/z 636 (M+H) 



5 



Efrajnple 293 



10 
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Anal.'Calcd for C38H33CI3N3O3 + 0.5H 2 O: 

C, 67.01; H, 5.03; N, 6.17; Cl. 5.20; 
F, 8.37 

Found: C, 67.04; H, 5.02; N. 6.03; Cl, 5.55; 
5 F, 8.20. 

•px^mnle 294 

9- [4- [4- (Benzoylamino) -2-methyl-lH-imidazol-l-yl] - 
butyl] -N- (2,2, 2-trif luoroethyl) -9H-f luorene-9- 
10 rarboxamide — — 



15 



20 



25 




To a solid mixture of Example 273 Part A(2) 
compound (1.00 g, 2.35 mmoL) , 2-methyl-5-nitroimi- 
dazole (400 mg, 3.15 mrool) , and K 2 C0 3 (2.82 mmol) 
was added DMF (5 mL) and the mixture was stirred at 
room temperature for 3 days. The reaction was 
partitioned between EtOAc and saturated NaHG0 3 and 
the organic layer was washed successively with H 2 0 
and brine. The solution was dried (Na 2 S0 4 ), 
filtered, and stripped. The residue was triturated 
with Et 2 0/EtOAc/hexane to give title compound (973 
mg, 88%) as a white solid, mp 145-147°C. 
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5 



B. 9- [4- [4- (Benzoylamino) -2-methyl-lH- 
imidazol-l~yl] -butyl] -N- (2,2, 2-trif luoro- 

ethvl) -9H-f luore ne-9-carboxamide 

A solution of compound Part A (171 mg, 0.36 



mmol) in dry 1,4-dioxane (3.9 mL) was hydrogenated 
(balloon) over 10% Pd/C (35 mg) at room temperature 
for 5 hours. Additional 10% Pd/C (40 mg) was added 
and stirring over H2 was continued for an 

10 additional 16 hours. The reaction flask was 

evacuated and the atmosphere was replaced with air. 
To this slurry was added triethylamine (TEA) (200 
^IL, 145 mg, 1.4 mmol) followed by benzoyl chloride 
(100 |1L) . After one hour at room temperature, the 

15 mixture was filtered through Celite, diluted with 
EtOAc and subsequently washed with saturated 
NaHC03, H2O, and brine, then dried (Na2S(>4) , 
filtered, and stripped to give a brown oil. The 
residue was partially purified by flash 

20 chromatography on silica gel (2/98-MeOH/CH2Cl2 as 

eluant ) . Further flash : chromatographic— separation „ 

(EtOAc as eluant) afforded title compound which was 
isolated as a light yellow solid foam by 
trituration and stripping from EtOAc/hexanes (88 

25 mg, 45%) . 

Anal. Calc'd for C3 1 H29F3N4O2*0.2H2O+0.2CeHi4: 

C, 68.16; H, 5.72? N, 9.87? F, 10.04 
Found: C, 68.02; H, 5.76; N, 9.61; F, 9.65. 



30 
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^pplfi 295 

9- [4- [4- [ (2-Phenoxybenzoyl) amino] -2-methyl-lH- 
iioidazol-l-yl] butyl] -N- (2,2, 2- trif luoroethyl ) -9H- 
fV ^^^ g> -Q-^rboxamiq^ ntQT1oriYrlrof;bl,oyj.<ae _ 




HCI salt 



A. and B. 




A solution of Example 294 Part A compound 
(350 mg, 0.65 mmol) in dry 1,4-dioxane (7 mL) was 
hydrogenated (balloon) over 10% Pd/C (126 mg) at 
room temperature for 28 hours. The reaction flask 
15 was evacuated and the atmosphere was replaced with 
air. To this slurry was added triethylamine (TEA) 
(300 UL, 218 mg. 2.15 mmol) followed by 2-phenoxy- 
benzoic acid chloride (320 mg, 1.37 mmol) in dry 
THF (2 mL). After 1.5 hours at room temperature, 
20 the mixture was filtered through Celite, diluted 
with EtOAc and subsequently washed with saturated 
NaHC0 3 , H 2 0, and brine, then dried (Na 2 S0 4 ) , 
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filtered, and stripped to give a brown oil. The 
residue was purified by flash chromatography on 
Merck Si02 (1: l-acetone;hexanes as eluant) to give 
a Rf 0,36 (l:l-acetone:hexanes) as a light brown 

5 foam (-400 mg) . 

The mixture was separated by preparative 
HPLC (YMC-Pack ODS-A, 250 x 30 mm column, eluted 
with B: A solvent mixture, 50 to 100% B over a 20 
minute linear gradient followed by 100% B (solvent 

10 A: 90% H 2 O-10% MeOH-0.1% trif luoroacetic acid 

(TFA) ; solvent B: 10% H2<>-90% MeOH-0.1% TFA) ; flow 
rate 25 mL/min detecting at 254 nm) . The desired 
fractions were stripped and the residues were 
partitioned between EtOAc and saturated NaHCC>3. 

15 The organic extracts were washed with brine, dried 
(Na2S04), filtered and stripped to afford Part A 
compound (182 mg) and Part B compound (87 mg) as 
foams. 

20 C . 9- [4- [4- [ (2~Phenoxybenzoyl) amino] -2- 

~m¥thyl-lH-imidazol-l-yl Jbutyl] -N- (2 , 2, 2- 

tr if luoroethyl ) - 9H- f luorene- 9 -carboxamide , 

ironQhytfrochloride 

Part A compound (=180 mg) was dissolved in 
25 MeOH (6 mL) and treated with K2CO3 (62 mg) . HPLC 

analysis after 5 hours indicated that all of Part A 
compound was converted to Part B compound and 2- 
phenoxybenzoic acid methyl ester. The mixture was 
partitioned between EtOAc and H 2 0. The organic 
30 layer was washed with H 2 0 and brine, then dried 
(Na 2 S04> * filtered and stripped. The residue was 
combined with Part B compound from above and flash 
chromatographed (Si02, 7/3-EtOAc/hexanes as eluant) 
to afford pure Part B compound as a pale yellow 
35 foam (210 mg, 51% from Example 294 Part A 
compound) . 
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The foam was dissolved in THF (400 |AL) , 
diluted with Et20 (5 mL) and treated with 140 |0L of 
4 N HC1 in 1,4-dioxane. The resulting precipitate 
was collected by filtration and dried in vacuo to 
5 afford title compound as a white solid (212 mg, 48% 
from Example 294 Part A compound) . 

mp 200-202°C. 

MS (ESI, + ions) m/z 639 (M+H) + ; (ESI, - ions) m/z 
10 637 (M-H)-. 

Bxigtmple 2g6 

9 - 1 3 - [ [ 2 - ( Benzoylamino ) - 5 -pyr idinyl ] amino ] propyl ] - 
N- (2, 2, 2-trif luoroethyl) -9H-f luorene-9-carboxamide, 



15 tnQnQh ydrQchlorjdg 

r CF 3 
n 1 




contains 0.3 mole water, 0.1 mole ethyl acetate, and 0.3 mole ethyl ether 
A. 




20 

Ozone (Welsbach generator) was bubbled 
through a stirred solution of 2.07 g (6 mmol) of 
Example 291 Part B compound in 25 mL of dry MeOH at 
~65°C for 45 min. Nitrogen was bubbled through the 

25 solution for 10 min, 5 mL of dimethyl sulfide was 
added, and the reaction was warmed to room 
temperature. The solvent was removed and the 
residue was taken up in EtOAc. The EtOAc was 
washed with water (3x), dried (Na2S04) and 
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concentrated to an oil (2.21 g) , Chromatography of 
the oil over 150 g of silica gel packed in 1% EtOAc 
in CH2CI2, by elution with 2% EtOAc in CH2CI2, 
afforded 1.11 g (53%) of title compound as an oily 
5 residue. 

B. 

O 

10 Benzoyl chloride (8.2 mL, 70 mmol) was 

added to a stirred suspension of 7.5 g (54 mmol) of 

O2N— V V- NH 2 

and 13 mL (160 mmol) of dry pyridine 
in 50 mL of dry THF and the mixture was stirred for 
20 h at room temperature. The reaction was 

15 filtered and the filtrate was concentrated to a 
gummy residue, which was slurried with CH2CI2, 
water, and 10% aq. NaHC03 to give crystals. The 
crys tals were collected by filtration, washed with- 
CH2C12, and dried to give 7.44 g pale yellow 

20 crystals, which were recrystal-lized from hot 95% 
EtOH to give 7.18 g of pale yellow crystalline 
title compound (55%) having mp 169-170°C. 

C. 



25 




Part B compound (2.92 g, 12 mmol) was 
hydrogenated with 360 mg of 10% Vd/C in 50 mL of 
AcOH at 1 atmosphere for 1.5 h. Concentrated HCl 
30 (2.1 mL, 24.5 mmol) was added and the solids were 
collected by filtration. Trituration of the wet 
moist solid with EtOH and then filtration through a 
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45 U nylon filter gave a filtrate, which was 
concentrated to a 25 mL yellow slurry. Et 2 0 (150 
mL) was added and the solids were collected, washed 
with Et 2 0, and dried for 2 h to give 2.77 g (81%) 
of title compound as a solid. 




10 



15 



Part C compound (286 mg, 1 mmol) was 
dissolved in water and layered with CH 2 C1 2 . 
Aqueous 5% NaHC0 3 was added and after extracting, 
the CH 2 C1 2 layer was washed with 5% NaHC0 3 and then 
water ( 2 x) , dried <Na 2 S0 4 ) , and concentrated to 
give 189 mg (89%) of title compound as an amorphous 
pale yellow solid. 



E. 




O 



20 



Acetic acid (0.29 mL. 5.1 mmol) was added 
to a stirred suspension of 180 mg (0.85 mmol) of 
Part D compound and 297 rog (0.85 mmol) of Part A 
compound in 5 mL of 1 , 2-dichloroethane . After 5 
25 min, NaBH(0Ac) 3 (540 mg, 2.55 mmol) was added to 

the clear solution and the reaction was stirred for 
16 h at room temperature. The reaction was diluted 
with CH 2 C1 2 and 5% NaHC0 3 and the layers were 
separated. The CH2CI2 was washed with 5% NaHC03 
30 and water (2x) , dried (Na 2 S0 4 ) - and concentrated to 
a foam (479 mg) . Chromatography of this foam over 
a column of silica gel (40 g) packed in CH 2 C1 2 , by 
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eluting with CH2Cl2-MeOH (97:3), gave .429 mg of 
impure title compound. Chromatography of the 429 
mg sample over 40 g of silica gel using CH2CI2- 
EtOAc (8:2) gave 246 mg (53%) of title compound as 
5 a gummy residue. 

F. 9- [3- t [2- (Benzoylamino) -5-pyridinyl] - 
amino] propyl ]-N- (2, 2,2-trif luoroethyl) -9H- 
f luorene-9-carboxamide . monohvdrochloride 

10 To a solution of Part E compound (243 mg, 

0.446 mmol) in 3 mL of dry THF was added 0.4 mL of 
4 N HCl in dioxane (1.6 mmol ) . Ether was added to 
the clear solution and the precipitate was 
collected, washed with Et2<3, and dried at 40°C/0.5 

35 mm for 4 h to give 225 mg (82%) title compound as a 
pale yellow solid having mp 120-126°C. 

MS (ESI-NH3, + ions) 545 (M+H) ; {- ions) 543 (M-H) . 

20 Anal. Calcd for C31H27F3N4O2 + HCl + 0.3 H 2 0 + 0.1 
EtOAc + 0.3 Et 2 0: 

C, 63.41; H, 5.29; N, 9.07; CI, 5.74; F, 
9.23 Found: C, 63.40; H, 5.25; N # 8.88; Cl, 
5.60; F, 9.10. 

25 
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[ [4- (Benzoylamino) phenyl] methyl] [2- [9- [ t (2 , 2 , 2-tr 
fluoroethyl) amino] carbonyl] -9H-f luoren-9-yl] ethyl 
r^rbamic ac ^ , 1 - 1 -dimethyl eSZ&l e?ter 





10 — 

Butyl lithium (18 mL, 2.5M in hexanes, 44 
mmol) was added dropwise over 10 min to a solution 
of 9-fluorenecarboxylic acid (4.2 g, 20 mmol) in 
THF (200 mL) at 0 # C under argon. The slightly 

15 heterogeneous dark yellow reaction was stirred at 
0'C for 30 min, then chloroacetonitrile (1.5 mL, 24 
mmol) was added dropwise over 3 min. The orange 
reaction was stirred at 0'C for 30 min, warmed to 
room temperature and stirred for 3 h. The reaction 

20 was extracted with water (2 x 100 mL) and the 
combined aqueous extracts were washed with Et20 
(100 mL) . The aqueous layer was acidified to pH<2 
with IN HCl and extracted with CH 2 C1 2 (3 x 50 mL) . 
The combined organic extracts were dried over 

25 MgS04, filtered, and concentrated in vacuo to give 
4.7 g of a light yellow solid (mp 138-145*C) . 
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A portion (2.63 g) of the crude carboxylic 



acid was dissolved in CH2CI2 (30 mL) under argon. 
N,N-Dimethylformamide (40 HL, 0.53 mmol) was added 
followed by oxalyl chloride (8.0 mL, 2.0M in 

5 CH2CI2, 15.9 mmol) . The reaction bubbled for a few 
minutes and was allowed to stir at room temperature 
for 1.5 h. The reaction was concentrated in vacuo 
then pumped under high vacuum to give the crude 
acid chloride. Triethylamine (4.4 mL, 31.8 mmol) 

10 was added to a suspension of 2, 2, 2-trif luoro- 
ethylamine hydrochloride (1.71 g, 12.7 mmol) in 
CH2CI2 (20 mL) at 0*C under argon. The resulting 
thick slurry was stirred at 0"C for 5 roin, then a 
solution of the crude acid chloride in CH2CI2 (10 

15 mL) was added dropwise over 5 min. The reaction 
was stirred at 0*C for 10 min, diluted with CH2CI2 
(50 mL) , washed with IN HC1 (2 x 20 mL) and 
saturated NaHC03 (30 mL) , then dried over Na2S04 . 
Evaporation gave 3.5 g of a yellow foam which was 

20 purified by flash chromato-graphy on silica (150 g) 
e luting with CH2CI2" to ~give title compound (2 .74 g, 
76%) as a white solid (mp 159-159.5). 



To a solution of Part A compound (2.7 g, 
8.2 mmol) in methanol (30 ml) and chloroform (1.3 
ml, 16 mmol) was added platinum oxide (186 mg, 0.82 
30 mmol) . The reaction mixture was hydrogenated 

(balloon) for 3.5 days, filtered through Celite and 
concentrated in vacuo to give 3.13 g of the crude 
amine hydrochloride. 



B. 




25 
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4-Nitrobenzyl bromide (1.57 g, 7.3 mmol) 
was added to a stirred solution of the crude amine 
hydrochloride (2.7 g, 7.3 mmol) and trie thy lamine 
(1.0 ml, 7.3 mmol) in THF (15 ml) at 0°C. The 

5 reaction stirred under argon in a melting ice bath 
overnight. Reaction mixture partitioned between 
ethyl acetate and saturated sodium bicarbonate 
solution. Aqueous layer extracted one time with 
ethyl acetate. The combined organic layers were 

10 dried (Na 2 SC>4) , and the solvent removed in vacuo to 
give a yellow oil which was purified by flash 
chromotography (S±0 2l 400g) packed and run with 30% 
EtOAc in methylene chloride to give title compound 
as a clear oil (940 mg, 27.5% yield). 



15 

C. 




To the yellow solution of Part B compound 
20 (900 mg, 1.9 mmol) and 4-dimethylaminopyridine (280 
mg, 2.3 mmol) in methylene chloride (10 ml) was 
added di-tert-butyldicarbonate (500 mg, 2.3 mmol) 
and the reaction stirred under argon at room 
temperature 1.5 h. More di-tert-butyldicarbonate 
25 (85 mg, 0.46 mmol) was added and the reaction 

stirred 1 h. The reaction was partitioned between 
methylene chloride and brine. The organic layer 
was dried (Na2S04) and the solvent removed in vacuo 
to give a yellow oil which was purified by flash 
30 chromatagraphy (SiC^, lOOg) packed and run with 5% 
EtOAc in methylene chloride to give title compound 
as a solid white foam (944 mg, 86.6% yield) . 
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5 



D . [ [ 4 - ( Benzoylamino ) phenyl ] methyl ] [ 2 - [ 9 - 
[ [ (2,2,2-trifluoroethyl)amino]carbonyl]-9H- 
f luoren-9-yl]ethyl]carbamic acid, 1,1- 
d^msthyiethyl e s ter 



10% Palladium on carbon (200 mg, catalyst) 
was added to a solution of Part C compound (860 mg, 
1.5 mmol) in EtOAc (10ml) and the mixture 
hydrogenated (balloon) for 2h. The reaction was 

10 filtered through Celite and the Celite rinsed with 
EtOAc. A portion of the resulting amine solution 
(32 ml) was used in the next reaction. 

To the amine solution (15 ml, -0,71 ramol) 
cooled to -5°C was added triethylamine (99 0.71 

15 mmol) followed by benzoyl chloride (82 0.71 
mmol) . The reaction was stirred at -5°C under 
argon for 2 h. The reaction mixture was 
partitioned between ethyl acetate and water. The 
organic layer was dried (Na2SC>4) and the solvent 

20 removed in vacuo to give a clear oil which was 

purified by flash chromatagraphy (Si0 2 , 50 g) — 

packed and run with 30% EtOAc in hexanes to give 
title compound as a solid white foam (369 mg, 80.9% 
yield) . 

25 

mp 96-98°C. 

MS (ESI, + ions) m/z 644 (M + H) . 

Anal, calc'd for 037*13^3^04: 
30 C, 69.04; H, 5.64; N,6.53 

Found: C, 68.94; H, 5.65; N,6.27. 
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sample 298 

9 _ 1 2 - [ [ [ 4 - ( Benzoylaroino ) phenyl ) methyl } amino ] ethyl ] - 
N- (2 , 2 , 2-trif luoroethyl) -9H-f luorene-9-carboxamide, 
monohydr ochloride ■ 




A solution of Example 297 compound (264 mg, 
0.41 mmol) in 1.1 ml 4.0M HCl in dioxane was 
stirred under argon at room temperature for 2h. 
The solvent was removed in vacuo at 30°C. The 
residue was mixed with toluene, and the toluene 
removed in vacuo to give title compound as a white 
solid (193 mg, 81.1% yield). 

mp 135-38°C. 

MS (ESI, + ions) m/z 544 (M + H) ; 1087 (2M + H) . 

Anal, calc'd for C32H28F3N3O2 + 1HC1 + 0.1 dioxane + 
20 0.1 toluene: 

C, 65.49; H, 5.25; N,6.92 
Found: C, 65.54; H, 5.50; N.6.66. 



10 



15 
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10 



15 



20 



9- [4- [Butoxy (tetrepiydrofuran-2-ylmethoxy) - 
phosphinyl] -butyl] -N- (2,2, 2-trif luoroethyl) -9H- 



To a solution of 1 g (1.85 nimol) of Example 
186 compound in 10 mL of a 3:7 water/n-butanol 
solution was added 1 g (18,50 inmol) of KOH pellets. 
The mixture was heated to 100°C for 5 days, at 
which time it was evaporated to remove n-butanol 
and freeze dried. The residue was purified by MPLC 
on a column of CHP20P gel (2.5 cm diam. X 20 cm 
height) eluting with water (1 L) followed by a 
gradient created by the gradual addition of 500 mL 
of acetonitrile to a reservoir of 700 mL of water. 
Fractions #34 to 40 were pooled. The acetonitrile 
was removed under reduced pressure and the aqueous 
solution was freeze dried to provide 695 mg (72%) 
of title compound as a white lyophilate. 
TLC: silica gel (8:1:1 n-propanol /water /aqueous 
NH 3 ) R f =0.63. 





ir 



O 
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MS((ES-NH 4 OH, + ions) m/z 525 (M+H+CH3CN) , 501 
(M+NH4) , 484 (M+H). 

Anal. Calcd for C24H28NO4PF3K + 0.93 H 2 0. 

C, 53.56; H, 5.59; N, 2.60; P, 5.75 
5 Found: C, 53.60; H, 5.56; N, 2.56; P, 5.78. 

B. 9- [4- [Butoxy(tetrahydrofuran-2- 
ylmethoxy) phosphinyl ] -butyl ] -N- (2,2,2- 
trif luoroethyl) -9H-f luorene-9- 
10 rarboxamjde 



To a solution of 200 mg (0.38 mmol) of Part 
A compound in 3 mL of toluene, under argon at room 
temperature, was added dropwise 53 11L (0.73 mmol) 
of triethylamine followed by 146 jiL (1.15 mmol) of 
15 chlorotrimethylsilane. The reaction was stirred 
for 1 h at which time it was evaporated to dryness 
to provide a pale yellow solid. The solid was 
dissolved in 3 mL of dichloromethane, under argon 
at room temperature, and treated with two drops of 
DMF followed by the dropwise addition of 283 nL 
(0.57 mmol) of oxalyl chloride (2.0 M in 



20 



35 



dichloromethane). The reaction was stirred for 0.5 
h at which time it was evaporated to dryness to 
provide a yellow solid. The solid was dissolved in 

25 3 mL of THF, under argon at room temperature, and 
treated dropwise with 58 nL (0.57 mmol) of 
tetrahydrofurfuryl alcohol and 31 nL (0.38 mmol) of 
pyridine. The reaction was stirred for 18 h at 
which time it was diluted with ether and washed 

30 with NaHC0 3 , brine, dried (Na 2 S0 4 ) and evaporated. 
Flash chromatography was performed on 75 g of 
silica gel eluting with 97:3 dichloromethane/ 
isopropanol to provide 75 mg (35%) of title 
compound as a pale yellow oil. 



MS (FAB, ± ions) m/z 568 (M + H) , (FAB, - ion) 566 
(M - H) . 
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HRMS" molecular ion calcd for C29H38 N OsPF3 (M + H) 
568.24398, found 568.2440. 

EfrainpiLe 3QQ 

5 9- [4- [Butoxy(2-pyridinylmethoxy)phosphinyl]butyl] - 
N- 1 2 .2 . 2-trif luoroethvl) -9H-f luorene-9-carboxamide 



To a solution of 200 mg (0.38 mmol) of 
Example 299 Part A compound in 3 mL of toluene, 
under argon at room temperature, was added dropwise 
53 nL (0.73 mmol) of triehtylamine followed by 146 

15 nL ( 1 . 15 mmol ) of chlorotrimethylsilane . The 

reaction was stirred for 1 h at which time it was 
evaporated to dryness to provide a pale yellow 
solid. The solid was dissolved in 3 mL of 
dichloromethane , under argon at room temperature, 

20 and treated with two drops of DMF followed by the 
dropwise addition of 290 \lL (0.58 mmol) of oxalyl 
chloride (2.0 in dichloromethane). The reaction 
was stirred for 0.5 h at which time it was 
evaporated to dryness to provide a yellow solid. 

25 The solid was dissolved in 3 mL of THF, under argon 
at RT, and treated dropwise with 73 ]\h (0.77 mmol) 
of 2-pyridylcarbinol. The reaction was stirred for 
18 h at which time it was diluted with ether and 
washed with NaHC03, brine, dried (Na2SC>4) and 

30 evaporated. Flash chromatography was performed on 
65 g of silica gel eluting with 97:3 




10 
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dichloromethane/isopropanol to provide 160 nig (73%) 
of title compound as a pale yellow oil. 

MS (ES-NH4OH, ± ions) m/z 575 (M + H) . 

5 

Anal. Calcd. for C30H34N2O4PF3 + 0.65H 2 O: 

C, 61.46; H, 6.07; N, 4.78; F, 9.72; P, 

5.28. 

Found: C, 61.07; H, 5.88; N ( 5.00; F, 9.55; P, 
10 5.26. 

The following additional compounds of the 
invention were prepared following the procedures 
set out herein. 

Example 30 1 

9 - 1 4 - { Dipropoxyphosphinyl ) butyl ) -N- (2,2,2- 
triflyiQrQ-Qthyl)-9H-fluorgne-9-c^rbQx;amid€ 

20 MS (ES-NH4OH, + ions) m/z 529 (M+NH4) , 512 (M+H) . 

Anal Gale'd for C26H33N4PF3 + 0.23 CH2CI2: 

C, 59.32; H, 6.35; N, 2.64; P, 5.83 
Found: C, 59.31; H, 6.46; N, 2.88; P, 5.68. 

25 Example 302 

9- [4- [4- t [ (4-Nitrophenyl)sulfonyl]amino]phenyl]- 
butylJ-N- (2,2, 2-trif luoroethyl) -9H-f luorene-9- 
carboxamide 

30 mp 136-138°C. 

MS (ES, - ions) m/z 622 (M-H) . 

Anal. Calc'd for C32H28N3SO5F3 + 2.00 CH2CI2: 

C, 51.60; H, 4.06; N, 5.30; S, 4.04 
Found: C, 51.70; H, 4.00; N, 5.20; S, 4.17. 
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T^y ample 303 

9- [4- [4-[ [ ( 2 -Nitrophenyl)sulfonyl] amino] phenyl ]- 
butyl] -N- (2,2. 2-trif luoroethyl) -9H-f luorene-9- 
r a r hoxamide 

5 

mp 60-64°C. 

MS (ES, - ions) m/z 622 (M-H) . 
Anal. CalCd for C32H28N3SO5F3 + 0.5 CH 2 Cl 2 : 
C. 58.60; H, 4.39; N, 6.31; S, 4.81 
10 Found: C, 58.61; H, 4.41; N, 6.14; S, 4.88. 

Fthft* 1 * 304 

9- [4- (Dibutoxyphosphinyl)butyll -3 , 6-difluoro-N- 
f? o , f Inoro el-hvl ) -9H-f l "orpne~9-Cfl r bQreTOide 

15 

MS (ESI, M+H) + = 576 m/z + . 

Anal. Calc'd for C28H35F5NO4P • 0.25 H 2 0: 

C, 57.98; H, 6.17; N, 2.41 
Found: C, 57.95; H, 6.22; N, 2.23. 

20 

Trample 305 

9 _ £3_.[ [5- [ (2-Phenoxybenzoyl) amino] -2-pyridinyl] - 
riE Eoi ad 1 -N-nro p yl -QH-f luorpnp-9-carboyam i de 

25 mp 104-108°C. 

MS (FAB, + ions) m/z 598 (M+H) . 
Anal. Calc'd for C38H35N3O4: 

C, 76,36; H, 5.90; N, 7.03 
Found: C, 75.86; H, 5.80; N, 6.96. 

30 

Example 3 06 

9- [6- [ (6-Ethoxy-2-benzothiazolyl) thio]hexyl] -N- 
o-t-^ fTinro p^ Y 1 1 -9H-nuorene-9-cqrboyamide 

35 MS (FAB, + ions) m/z 585 (M+H). 
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Anal". Calc'd for C31H31N2O2S2F3 : 

C, 63.68; H. 5.34; N, 4.79; F, 9.75 
Found: C. 63.43; H, 5.37; N, 4.61; F, 9.78. 

5 frftflTimle 307 

[4-19-11(2,2, 2-Trif luoroethyl ) amino] carbonyl ] -9H- 
fluoren-9-yl]-butyl]phosphonic acid, di(l-methyl- 
et-hyl) egter . _ 



10 mp 91-94°C. 

MS (ES-NH4OH, + ions) m/z 512 (M+H) . 

Anal. Calc'd for C26H33NO4PF3 + 0.13 CH 2 C1 2 : 

C, 60.06; H, 6.42; N, 2.68; P, 5.93; 

F, 10.91 

15 Found: C, 60.21; H, 6.70; N. 2.68; P, 6.00; 
F, 10.64. 



Example 308 

[ [4- [ ( 2 -Phenoxybenzoyl) amino] phenyl] methyl] [2- [9- 
20 [[(2,2, 2-trif luoroethyl) amino] carbonyl] -9H-f luoren- 
Q-vl 1 e.t.hvl 1 carhamic 1 , l-riimethvlethy], egter 



mp 83-85°C. 

MS (ESI, + ions) m/z 753 (M+NH4) . 
25 Anal. Calc'd for C43H40F3N3O5 + 1.4 H 2 0: 
C, 67.87; H, 5.67; N, 5.52 
Found: C, 67.85; H, 5.34; N, 5.42. 

Rxamnle 309 

30 9-[2-[[[4-[(2 - Phenoxybenzoyl ) amino ] phenyl ] methyl ] - 
amino] ethyl] -N- (2,2, 2-trif luoroethyl) -9H-f luorene- 
9 -garboxam i rie ■ monohvdrochloride '. 

mp 260-62°C. 
35 MS (ESI, + ions) m/z 636 (M+H) . 
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Anal. Calc'd for C38H32F3N3O3 • HCl: 

C, 67.90; H, 4.95; N, 6.25 
Found: C. 56.06; H, 4.07; N, 4.93. 



fiyanple 310 



10 



[1- [4- 19- t { (2, 2 , 2-Trif luoroethyl) amino] carbonyl] - 
9H-f luoren-9-yl]butyl] -lH-imidazol-4-yl] carbamic 
a ^ri. i . i- rlitn^hvlethvl ester . : 

MS (ESI. + ions) m/z 543 (M+H) + ; (ESI, - ions) m/z 
541 (M-H)-. 

Anal. Calc'd for C29H33F3N4O3 + 0.1 C 6 Hi 4 : 

C, 64.50; H, 6.29; N, 10.16; F, 10.34 
Found: C, 64.18; H, 6.39; N, 9.86; F. 9.54. 

The following Examples 311 to 313 describe 
preparation of compounds of the invention employing 
solid phase synthesis techniques as described 
hereinafter . 

Example 311 

9- [4- [ (6-Ethoxy-2-benzothiazolyl) thiolbutyl] -N- 
pw^vl -gH-fliiorene-9-carboxamide _ 




25 
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1% Divinylbenzene cross-linked polystyrene resin, 100-200 mesh 



5 To a magnetically stirred suspension of 4.8 

g (120 mmol, 10 eq) of sodium hydride {60% mineral 
oil dispersion) in 30 mL of dimethyl formamide (DMF) 
at 0 *C was added a solution of 18.2 g (120 mmol, 
10 eq) of 4-hydroxy-2-methoxybenzaldehyde in 50 mL 

10 of DMF dropwise over 75 min. The reaction was 
allowed to warm to room temperature (RT) and 
stirred for an additional 75 min. The stirbar was 
removed and 10 g (12 mmol, 1 eq) of Merrifield 
resin (loading of 1.2 mmol/g, Advanced Chemtech) 

15 was added. The flask was placed in a heating 

mantel mounted on a vortex mixer and heated at 70 *C 
(internal temperature) while vortexing for 26 h. 
The contents of the reaction vessel were 
transferred to a large filter funnel with a 

20 scintered-glass frit (porosity C) and rinsed 

sequentially with DMF (3 x 100 mL) , 1:1 DMFiwater 
(3 x 100 mL) , water (2 x 100 mL) and MeOH (5 x 100 
mL) . The resin was dried under high vacuum (0.1 mm 
Hg) for 72 h to afford 11.16 g (98% of expected 

25 weight) of title product as a tacky non-f reef lowing 
tan resin. The resin was characterized by gel- 
phase 13 C-NMR and elemental analysis (chlorine and 
oxygen) . 
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Elemental Analysis: 

Chlorine: Expected 0% CI for 100% loading; found 
0.21%. Starting CI content of resin was 4.26%. 
Residual Cl consistent with 95% resin loading. 
5 Oxygen: Expected 5.76% for 100% loading; found 
6.21%. 



To a 25 mli Varian polypropylene tube fitted 
with a polyethylene frit and a luer stopcock was 
added 500 mg of Part A resin. The tube was sealed 
with a 19 mm Aldrich Suba septa and the resin was 
15 ^swollen in 5 mL of dry DMF, mixed by vortexing for 
1 min and the DMF was removed using v^ 
pressure in order to maintain the vessel under 
inert atmosphere. Trimethyl orthoformate (1 mL) 
was added followed by 3.2 mL of DMF and 0.8 mL 
20 (10.0 mmol, 18 eq) of n-propylamine . The reaction 
mixture was vortexed for 18 h at room temperature. 
After removal of the reaction solution by nitrogen 
pressure and vacuum, 5 mL of a 200 mg/mL solution 
of sodium triacetoxyboro-hydride in DMF (1 g, 4.7 
25 mmol, 8 eq) and 100 fiL of acetic acid were added. 
The reaction mixture was vortexed for 8 h at room 
temperature. The reaction solution was removed and 
the resin was rinsed with DMF (4x5 mL) , 1:1 
DMFtwater (2 x 5 mL) , water (1x5 mL) , DMF (3x5 
30 mL) and dichl or ome thane (CH 2 C1 2 ) (4x5 mL) . The 
last CH2CI2 rinse was done with dry CH2CI2 in the 
tube with the septa in place using nitrogen gas and 



o 




10 
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vacuum to filter away the solvent and. keep the 
reaction vessel under inert atmosphere. The title 
resin was used in the next step without 
characterization . 

5 

C. 




To 3.45 g (10 mmol, 1 eq) of Example 273 
10 Part A(l) compound in 15 mL of CH 2 Cl 2 was added 100 
|1L of DMF. The resulting solution was cooled to 
D'C and 7.5 mL (15 mmol, 1.5 eq) of a 2.0 M oxalyl 
chloride solution in CH 2 C1 2 was added. The 
bubbling reaction mixture was stirred at 0'C for 15 
15 min and then allowed to warm to room temperature. 

After 2 h, the reaction mixture was concentrated to 
afford the crude acid title chloride as a yellowish 

orange solid/oil mixture which was dissolved in 

CH 2 C1 2 and used without purification. 

20 

D. 




To the Part B resin in the polypropylene 
25 tube were added 1 mL of diisopropylethyl amine (5.7 
mmol, 10 eq) and 1 mL of CH 2 C1 2 and the resulting 
mixture was mixed for 2 min. The tube was cooled 
to 0*C in an ice bath and 4 mL (2.2 mmol, 4 eq) of 
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a solution of Part C acid chloride in. CH 2 Cl 2 was 
added. The resulting orange reaction mixture was 
mixed by vortexing at room temperature for 19 h. 
and then rinsed with CH 2 C1 2 (4 x 5 mL) to afford 
5 title resin which was used in the next step without 
characterization . 

E. 




r° 

10 

The Part D resin in the sealed 
pQlypYoj^lene tube~"was "swollen - in -5 _ iriLr-o f -dry-DMF 
and vortexed for 2 min. The solvent was removed 
with N 2 and vacuum and a solution of 1.16 g (5.5 
15 mmol, 10 eq) of 6-ethoxy~2-mercaptobenzothiazole in 
4 mL of DMF was added to the resin followed by 5 mL 
(5 iranol, 9 eq) of a 1.0 M solution of sodium 
bistrimethylsilylamide in THF. Vortexing was 
initiated and the reaction mixture was mixed for 17 
20 h at room temperature. The reaction solution was 
filtered away and the title resin was rinsed with 
DMF (4 x 5 mL), 1:1 DMF:water (2 x 5 mL) , water (1 
x 5 mL) , DMF (3x5 mL) and dichloromethane 
(CH 2 Cl 2 ) (4 x 5 mL) . 
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F. 9-[4-[ (6-Ethoxy-2-benzothiazolyl) thio]- 
but yl 1 -N-propvl-9H -f luorene-9-carbQxamide — 
The Part E resin was treated with 5 mL of 
100% trif luoroacetic acid and vortexed for 90 rain. 
5 The reaction solution was collected, the resin was 
rinsed with CH 2 C1 2 (3 x 1 mL) and the combined 
reaction solution and rinses were concentrated. The 
products from 3 parallel reactions were each 
redissolved in 15 mL of CH 2 Cl 2 , pooled and 
10 reconcentrated to afford 393 mg (46% crude) of an 
off-white solid. Recrystallization from MeOH 
afforded 339 mg (40%) of title compound as a white 
solid. 



15 mp 112-113. 5°C. 

MS (electrospray, pos. ions): m/z 517 (M+H) . 
Anal. Calcd for C30H32N2O2S2 : 

C, 69.73; H, 6.24; N, 5.42; S, 12.41 
Found: C, 69.48; H, 6.22; N, 5.39; S, 12.25. 

20 

Example 312 

9- [4- [ (4, 5-Diphenyl-lH-imidazol-2-yl) thiojbutyl] -N- 
[2- (4-methoxyphenyl) ethyl] -9H-f luorene-9- 
carboxamide — — — - — 

25 
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To a 25 mL Varian polypropylene tube fitted 

5 with a polyethylene frit and a luer stopcock was 

added 500 mg of Example 311 Part A resin. The tube 
was sealed with a 19 mm Aldrich Suba septa and the 
resin was swollen in 5 mL of dry DMF, mixed by 
vortexing for 1 min and the DMF was removed using 

10 vacuum and N2 pressure in order to maintain the 

vessel under inert atmosphere. Trimethyl orthofor- 
mate (1 mL) was added followed by 2.6 mL of DMF and 
1.46 mL (1.51 g, 10.0 mmol, 18 eq) of p-methoxy- 
phenethylamine . The reaction mixture was vortexed 

15 for 18 h at RT. After removal of the reaction 
solution by nitrogen pressure ^d^v^m^ 
200 mg/mL solution of sodium triacetoxyborohydride 
in DMF (1 g, 4.7 mmol, 8 eq) and 100 \1L of acetic 
acid were added. The reaction mixture was vortexed 

20 for 8 h at room temperature. The reaction solution 
was removed and the resin was rinsed with DMF (4 x 
5 mL) , 1:1 DMF:water (2x5 mL) , water (1x5 mL) , 
DMF (3x5 mL) and dichloromethane (CH 2 C1 2 ) (4x5 
mL) . The last CH2CI2 rinse was done with dry CH2CI2 

25 in the tube with the septa in place using nitrogen 
gas and vacuum to filter away the solvent and keep 
the reaction vessel under inert atmosphere. The 
title resin was used in the next step without 
characterization . 

30 
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B. 




To the Part A resin in the polypropylene 
5 tube were added 1 mL of diisopropylethyl amine (5.7 
mmol, 10 eq) and 1 mL of CH2CI2 and the resulting 
mixture was mixed for 2 min. The tube was cooled 
to O'C in an ice bath and 4 mL (2.2 mmol, 4 eq) of 
a solution of Example 311 Part C acid chloride in 
10 CH 2 C1 2 was added. The resulting orange reaction 

mixture was mixed by vortexing at room temperature 
for 19 h and then rinsed with CH 2 C1 2 (4 x 5 mL) to 
afford title resin which was used in the next step 
without characterization. 

15 _ 

C. 




The Part B resin in the sealed 
20 polypropylene tube was swollen in 5 mL of dry DMF 
and vortexed for 2 min. The solvent was removed 
with N 2 and vacuum. To a suspension of 1.4 g (5.5 
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mmol, 10 eq) of 4, 5-diphenyl-2-imidazolethiol in 5 
mL of DMF was added 5 mL (5 mmol, 9 eq) of a 1.0 M 
solution of sodium bistrimethylsilylamide in THF. 
The resulting solution of thiolate anion was added 
5 to the resin, vortexing was initiated and the 
reaction mixture was mixed for 17 h at RT. The 
reaction solution was filtered away and the title 
resin was rinsed with DMF (4x5 mL) , 1:1 DMF: water 

(2x5 mL) , water (1x5 mL) , DMF (3x5 mL) and 
10 dichloromethane (CH 2 C1 2 ) 

(4x5 mL) and used in the next step without 
characterization . 



9P-flVK?rCT^-9-car^pxaroidQ 

The Part C resin was treated with 5 mL of 
100% trif luoroacetic acid and vortexed for 90 min. 
The reaction solution was collected, the resin was 

20 rinsed with CH 2 Cl 2 (3 x 1 mL) and the combined 

~reaction — solution and rinses were coneentrated^ The 
products from 3 parallel reactions were each 
redissolved in 15 mL of CH 2 C1 2 , pooled and 
reconcentrated to afford 729 mg (68% crude) of a 

25 yellow oil. Flash chromatography on silica gel (50 
g) eluted with 2% MeOH in CH 2 Cl 2 (1 L) , followed by 
5% MeOH in CH 2 Cl 2 

(1 L) afforded 208 mg (19%) of title compound as a 
white foam. 

30 

MS(electrospray, pos. ions) : m/z 650 (M + H) . 

Anal. Calc'd for C42H39N3O2S + 0.63 CH 2 C1 2 : 
C, 71.72; H, 5.59; N, 5.97; S, 4.56 
35 Found: C, 71.96; H f 5.64; N, 5.94; S, 4.76. 



15 



D. 9- {4- [ (4, 5-Diphenyl-lH-imidazol-2-yl) - 
thio ] butyl ] -N- [2- (4 -me thoxypheny 1 ) ethyl ] - 
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Example 313 

9- [4- (2-Thiazolyl-thio)butyl] -N~ (2,2, 2-trif luoro- 
ethvl) -9H-f luorene-9-carboxamide 



5 




A. 

o 




10 To a 25 mL Varian polypropylene tube fitted 

with a polyethylene frit and a luer stopcock was~ 

added 500 mg of Example 311 Part A resin. The tube 
was sealed with a 19 mm Aldrich Suba septa and the 
resin was swollen in 5 mL of dry DMF, mixed by 

15 vortexing for 1 min and the DMF was removed using 
vacuum and N2 pressure in order to maintain the 
vessel under inert atmosphere. Trimethyl 
orthoformate (1 mL) was added followed by 3.2 mL of 
DMF and 796 \XL (991 mg, 10.0 mmol, 18 eq) of 2,2,2- 

20 trif luoroethylamine. The reaction mixture was 
vortexed for 18 h at room temperature. After 
removal of the reaction solution by nitrogen 
pressure and vacuum, 5 mL of a 200 mg/mL solution 
of sodium triacetoxyboro-hydride in DMF (1 g, 4.7 

25 mmol, 8 eq) and 100 (iL of acetic acid were added. 
The reaction mixture was vortexed for 8 h at room 
temperature. The reaction solution was removed and 
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the~ resin was rinsed with DMF (4 x 5 mL) , 1:1 
DMF:water (2x5 mL) , water (1x5 mL) , DMF (3x5 
mL) and dichlorome thane (CH 2 C1 2 ) (4x5 mL) . The 
last CH 2 C1 2 rinse was done with dry CH 2 C1 2 in the 
5 tube with the septa in place using nitrogen gas and 
vacuum to filter away the solvent and keep the 
reaction vessel under inert atmosphere. The title 
resin was used in the next step without 
characterization . 



15 — tube were added 1 mL of diisopropylethyl amine (5.7 

mmol, 10 eq) and 1 mL of CH 2 C1 2 and the resulting 
mixture was mixed for 2 min. The tube was cooled 
to O'C in an ice bath and 4 mL (2.2 mmol, 4 eq) of 
a solution of Example 311 Part C acid chloride in 
20 CH 2 C1 2 was added. The resulting orange reaction 

mixture was mixed by vortexing at RT for 19 h. and 
then rinsed with CH 2 Cl 2 (4x5 mL) to afford title 
resin which was used in the next step without 
characterization . 



10 



B. 




To the Part A resin in the polypropylene 



25 
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C. 




\=J 



The Part B resin in the sealed 
polypropylene tube was swollen in 5 mL of dry DMF 
and vortexed for 2 min. The solvent was removed 
with N2 and vacuum and a solution of 644 mg (5.5 
mmol, 10 eq) of 2-mercaptothiazole in 4 mL of DMF 
was added to the resin followed by 5 mL (5 mmol, 9 
eq) of a 1.0 M solution of sodium 
bistrimethylsilylamide in THF. Vortexing was 
initiated and the reaction mixture was mixed for 17 
h at RT. The reaction solution was filtered away 
and the title resin was rinsed with DMF (4x5 mL) , 
1:1 DMF: water (2 x 5 inL ) 7 wateaTll x 5 _ iuL ) , DMF (3 
x 5 mL) and dichloromethane (CH2CI2) (4x5 mL) . 

D . 9 - [ 4 - ( 2 -Thiazoly 1 thio ) butyl ]-N- (2,2,2- 
txit Iwyp^thYl ) -9H-£1^9r^ng-!9-c;$LrbQy:amic(^ 
20 The Part C resin was treated with 5 mL of 

100% trif luoroacetic acid and vortexed for 90 min. 
The reaction solution was collected, the resin was 
rinsed with CH2CI2 (3 x 1 mL) and the combined 
reaction solution and rinses were concentrated. The 
25 products from 3 parallel reactions were each 
redissolved in 15 mL of CH2CI2, pooled and 
reconcentrated to afford 395 mg (52% crude) of an 
off-white solid. Recrystal-lization from MeOH 
afforded 342 mg (45%) of title compound as a white 
30 solid. 
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mp 143-144°C. 

MS(electrospray, pos. ions): m/z 463 (M + H) . 



Anal. Calcd for C23H21N2O2S2F3 : 
5 C, 59.72; H, 4.58; N, 6.06; S, 13.86 

Found: C, 59.65; H, 4.58; N # 6.01; S, 13.64. 

The following additional compounds were 
prepared employing solid phase synthesis techniques 
10 as described in Examples 311 to 313. 



Example 314 




m/z 557 (M+H) 



Example 315 



Example 316 




m/z 528 (M+H) 



m/z 446 (M+H) 



Example 317 




m/z 539 (M+H) 
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Example 318 



Example 319 



Example 320 



Example 321 



Example 322 



Example 323 




m/z518(M+H) 



m/*478(M+H) 



m/z461 (M+H) 



m/z609 (M+H) 



m/z515(M+H) 



m/z580(M+H) 
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Example 330 



Example 331 



Example 332 




m/z472(M+H) 



m/z537 (M+H) 



m/2 455 (M+H) 



Example 333 



Example 334 



Example335 




m/z 487 (M+H) 
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Example 336 




mfe470 (M+H) 



Example 337 




m/z 571 (M+H) 



Example 338 



Example 339 



Example 340 



Example 341 




m/z 477 (M+H) 



m/z 542 (M+H) 



mfc460(M+H) 



m/z 553 (M+H) 
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Example 342 



Example 343 



Example 344 



Example 345 



Example 346 



Example 347 




mfc532(M+H) 



m/z492(M+H) 



m/*475(M+H) 



m/z623(M+H) 



m/z 529 (M+H) 



m/2 594 (M+H) 
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Example 348 



Example 349 



Ecample 350 



Example 351 



Example 352 



Example 353 
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Example 354 



Example 355 



Example 356 



Example 357 



Example 358 



Example 359 




m/z486 (M+H) 



m/i551 (M+H) 



m/z469 (M+H) 



m/z562 (M+H) 



m/2 541 (M+H) 



m/z501 (M+H) 
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m/2 551 (M+H) 



m/z613(M+H) 



m/z 652 (M+H) 




ci 
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Example 384 



Example 385 



Example 386 
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Example 396 



Example 397 



Example 398 



Example 399 



Example 400 



Example 401 




m/z609 (M+H) 



m/z 665 (M+H) 



m/z 704 (M+H) 



m/z 624 (M+H) 



m/z 654 (M+H) 



m/z 634 (M+H) 
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Example 402 



Example 403 



Example 404 



Example 405 



Example 406 



Example 407 




m/z784(M+H) 



m£725 (M+H) 



m/*763 (M+H) 



m/z 744 (M+H) 



m/z737(M+H) 



m/z616(M+H) 
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Example 4Q9 



10 



15 




NOTE: The phrase "flash chromatography" refers to 
chromatography performed on EM Industries Silica 
Gel 60 (catalog #9385-9) , 230-400 mesh under 10-20 
psi -of nitrogen pressure. 
A. 

N0 2 

H 




A stirred solution of 7.53 g (50.0 mmol) of 




20 



NH 2 in 100 mL of 98% formic acid was set to 
reflux under argon for 3 hours. The reaction 
mixture was cooled and evaporated. The resulting 
solid residue was stirred with 100 mL of 
concentrated ammonium hydroxide for 30 min. The 
solids were collected, washed with 20 mL of water 
and dried in vacuo at 40°C to give title compound 
as a white solid, 7.76 g, 95%, mp 238-240°C. 
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NH 2 



5 



To a stirred solution of 2.50 g (15.0 mmol) 



of Part A compound in 30 mL of DMF at room 
temperature under argon was added 3.0 g (22 mmol) 
of potassium carbonate and, after 30 min, 6.80 g 



10 273 Part A(2)). After 24 h, the reaction mixture 
was quenched with 200 mL of water. The gummy solid 
that formed was collected, washed with water and 
dissolved in dichloromethane . This solution was 
washed twice with water, once with brine, dried 

15 (MgSOJ and evaporated. The resulting semi-solid 
"was triturated with cold ether - and collected. 
Without characterization, a stirred slurry of this 
material and 200 mg of 10% palladium-on-charcoal in 
50 mL of ethanol was purged with argon and 

20 evacuated three times. Hydrogen was introduced to 
the partially evacuated solution via a bladder. 
After 20 h, the reaction mixture was purged with 
argon, passed through a 0.45 \i nylon filter, 

washing with dichloromethane and evaporated. The 
25 oily product was purified by flash chromatography 
on silica gel (5x25 cm column, 3:97 methanol /ethyl 
acetate) to give title compound as a white 
amorphous solid, 3.02 g, 42% overall yield from 
Part A compound. 




CONHCH2CF3 



(16.0 mmol) of 




30 
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To a solution of 1.50 g (3.13 mmol) of Part 

5 B compound, 835 mg (3.13 nimol) of ^OH^CFa^ 425 
mg of HOAt (3.13 mmol) and 220 |IL of triethylamine 
(1.58 mmol) in 10 mL of dichloromethane was added 
680 mg (3.6 mmol) of EDAC. After 48 h, the 
reaction mixture was quenched with saturated sodium 

10 bicarbonate solution and extracted twice with ethyl 
acetate. The extracts were combined, dried (MgSOj 

and evaporated. Purification by flash 

chromatography on silica gel (5x20 cm column, 8:17 
hexanes/ethyl acetate) gave title compound as a 

15 white amorphous solid, 1.43 g, 63%. 

MICROANALYSIS: Calculated for C41H32F6N4O2+0 . 5 
EtOAc : 

C, 67.01; H f 4.71; N, 7.27; F, 14.79 
20 Found: C, 66.95; H, 4.36; N, 7.36; F, 14.76. 
MS (electrospray, + ions) m/e 727 (M+H) . 
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10 



15 



20 



Example 41Q 




H *Cf: 



NOTE: The phrase "flash chromatography" refers to 
chromatography performed on EM Industries Silica 
Gel 60 (catalog #9385-9), 230-400 mesh under 10-20 
psi of nitrogen pressure. 
A. 



N0 2 



H 




// 
N 



To a refluxing solution of 1.53 g (10.00 
N0 2 



mmol) of 




NH 



2 in 45 mL of ethanol and 12 mL of 



5 U hydrochloric acid under argon was added 2.00 g 
(20.0 mmol) of 2, 4-pentanedione over the course of 
5 min. After an additional 25 min at reflux, the 
reaction was cooled, neutralized with saturated 
sodium bicarbonate solution and partially 
evaporated to remove ethanol. The residual mass 
was extracted twice with ethyl acetate. The 
extracts were combined, dried (MgS04) and 
evaporated to give title compound as a tan solid, 
1.35 g, 76%, mp 215-217°C. 
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10 



15 



To a stirred slurry of 1.00 g of Part A 

compound (5.64 mmol) in 10 mL of DMF at room 

temperature under argon was added 1.00 g (7.2 mmol) 

of potassium carbonate. After 30 min, 2.55 g (6.0 
CONHCHjCR 

mmol) of (prepared in Example 273 

Part A (2)) was added and the reaction stirred for 
86 h. The reaction mixture was quenched with 30 mL 
of water. The resulting solids were filtered, 
washed with water and dissolved in dichlorome thane. 
The organic extract was washed with water, dried 
(MgS04) and evaporated onto 10 g of silica gel. 
Purification by flash chromatography (5x25 cm 



column, 3:7 ethyl acetate /dichlorome thane) gave 
title compound as a white solid, mp 187-189°C, 2.03 
g, 69%. 



20 C. 




A stirred slurry of 1.00 g (1.91 mmol) of 
Part B compound and 200 mg of 10% palladium-on- 
25 charcoal in 25 mL of ethanol was purged with argon 
and evacuated three times. Hydrogen was introduced 
to the partially evacuated solution via a bladder. 
After 14 h, the reaction mixture was purged with 
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argon and passed through a 0.45 |i nylon filter, 
washing with dichloromethane. The filtrate was 
evaporated and then re-evaporated twice from 
dichloromethane to give title compound as a white 
5 foam. The material was used in the next reaction 
without purification or characterization. 

D. 



10 




To all of Part C compound, was added 508 mg 

(1.-90 iranoD-of 

mmol) and 132 piL of triethylamine (0.95 mmol) in 10 

mL of dichloromethane was added 230 mg (2.2 mmol) 
15 of EDAC. After 70 h, the reaction mixture was 

quenched with saturated sodium bicarbonate solution 
and extracted twice with dichloromethane. The 
extracts were combined, dried (MgS04> and 
evaporated. Purification by flash chromatography 
20 on silica gel (5x20 cm column, 1:4 

ether/dichlorome thane) gave title compound as a 
white solid, 1.10 g, 78%, mp 110-112°C. 
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MICROANALYSIS: Calculated for C42H34F6N4O2 : 
C, 68.10; H, 4.63; N, 7.56; F, 15.39 
Found: C, 67.82; H, 4.69; N, 7.31; F, 15.44. 
MS (electrospray, + ions) m/e 741 (M+H) . 



5 




Preparation of compounds Parts A, B and C were by 
10 modifications of the procedures found in the 
following references: 

1. S. Grivas, W. Tian, E. Ronne, S. LindstrSm and 
— K : 01 s son ; Ac ta Chem . Scand. , 42 521 (1993); 



15 

2. W. Tian and S. Grivas; Synthesis 2Si 1305 
(1992) . 

NOTE: The phrase "flash chromatography" refers to 
20 chromatography performed on EM Industries Silica 
Gel 60 (catalog #9385-9), 230-400 mesh under 10-20 
psi of nitrogen pressure. 

TO 

25 



To a stirred solution of 48.95 g (0.400 




mol) of Vx ^NH 2 i n 500 mL of 2.4 M hydrochloric 
acid at 80°C under argon, was added a warm solution 
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of 88.77 g (0.800 mol) of selenium dioxide in 300 
mL of water dropwise over the course of 30 min. 
After an additional 90 min, the reaction was cooled 
to room temperature and the solids were collected, 
5 washing with water. The brown solids were dried in 
vacuo at 50 "C to give title compound, 75.10 g, 95% 
yield, mp 67-69°C. 



mol) of Part A compound in 180 mL of 98% sulfuric 
acid at 10°C was added a cold solution of 108.0 mL 

15 of 2:1 98% sulfuric acid/70% nitric acid over 1 h. 
The temperature of the reaction mixture was not 
allowed to rise above 20°C. After an additional 60 
min, the reaction was poured as a thin stream into 
750 g of ice with rapid stirring. The fine yellow 

20 slurry was filtered and the collected solids were 
washed five times with 200 mL portions of cold 
water. The moist cake was heated in 500 mL of 
ethanol to near boiling and then cooled to room 
temperature and the solid collected. Drying in 

25 vacuo at 50°C gave title compound as a yellow 
solid, 80.70 g, 91% yield, mp 190-192°C. 

MICROANALYSIS: Calculated for C 7 H 5 N30 2 Se: 

C, 34.73; H, 2.08; N, 17.36; Se, 32.61 
30 Found: C, 34.96; H, 1.97; N, 17.35; Se, 32.59. 




N0 2 



10 



To a stirred solution of 72.00 g (0.365 



C. 




N0 2 
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To a stirred solution of hydriodic acid 
(25.0 mL, 57%, 189 mmol, Aldrich catalog #21,002-1, 
stabilized with 1.5% hypophosphorous acid) at room 
temperature in argon was added 5.00 g (20.7 mmol) 

5 of Part B compund. The reaction vessel was placed 
in an oil bath pre-heated to 50°C and the resulting 
deep red solution was vigorously stirred for 2 h. 
After cooling to room temperature the reaction 
mixture was poured into a stirred slurry of 24 g 

10 (0.2 mol) of sodium hydrogen sulfite in 50 mL of 
water. The resulting light yellow slurry was 
treated with an ice-cold solution of sodium 
hydroxide (7.5 g, 188 mmol) in 50 mL of water. 
Additional 6 JJ sodium hydroxide was added until the 

15 aqueous slurry was brought to pH 8. The resulting 
deep red slurry was filtered and the filtrate 
extracted three times with 200 mL portions of 
chloroform. The solids from the filtration were 
dissolved in 300 mL of chloroform and washed once 

20 with 50 mL of water. The organic extracts were 
combined, dried (Na2S04) and evaporated to give 
title compound as a deep red solid, 3.04 g, 88% 
yield, mp 132-133°C. 



25 D. 




To a refluxing solution of 1.00 g (6.00 
mmol) of Part C compound in 27 mL of ethanol and 

30 7.2 mL of 5 M hydrochloric acid under argon was 
added 1.20 g (12.0 mmol) of 2 , 4-pentanedione over 
the course of 5 min. After an additional 60 min at 
reflux, the reaction was cooled and partially 
evaporated to remove ethanol. The resulting 

35 precipitate was filtered, washed with water and 
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dried in vacuo at 40°C to give title compound as a 
tan solid, 1.12 g, 98% , mp 232-234°C. 




To a stirred slurry of 1.80 g of the free 

base of Part D compound (9.41 mmol) in 15 mL of DMF 

at room temperature under argon was added 1.75 g 

10 (33 mmol) of potassium carbonate. After 1 h, 4.26 

CONHCH^CFj 




g (10.0 mmol) of w/ (prepared in Example 

273 Part A (2)) was added and the reaction stirred 
for 86 h. The reaction mixture was quenched with 
30 mL of water. The liquids were decanted away 
15 from the formed gummy solid, which was then washed 



with water. The semi-solid residue was triturated 
with 40 mL of ether. The resulting granular solid 
was chilled and filtered. The collected solid cake 
was washed with water, transferred to a round 

20 bottom flask and evaporated from toluene. The 

dried residual solid was triturated with hot ethyl 
acetate and filtered to give 4.02 g of title 
compound (80%) as a white solid, mp 181-183°C. 
Analytical HPLC indicated that the compound was 

25 98.7% pure. 
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F . 



10 



15 




c ONHCH 2 CF 3 



A stirred slurry of 1.05 g {1.96 mmol) of 
Part E compound and 200 mg of 10% palladium-on- 
charcoal in 40 mL of ethanol was purged with argon 
and evacuated three times. Hydrogen was introduced 
to the partially evacuated solution via a bladder. 
After 14 h, the reaction mixture was purged with 
argon and passed through a 0.45 fl nylon filter, 
washing with dichloromethane. The filtrate was 
evaporated and then re-evaporated twice from 
dichloromethane to give title compound as a white 
foam, 0.958 g, 99%. 




To a solution of 536 mg (1.00 mmol) of Part 



20 F compound, 270 mg (1.02 mmol) of 




136 



25 



mg of HOAt (1.00 mmol) and 70 |IL of triethylamine 
(0.5 mmol) in 2 mL of dichloromethane was added 230 
mg (1.2 mmol) of EDAC. After 70 h, the reaction 
mixture was quenched with saturated sodium 
bicarbonate solution and extracted twice with 
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dictiloromethane . The extracts were combined, dried 
(MgS04) ancl evaporated. Purification by flash 
chromatography on silica gel (5x20 cm column, 1:9 
hexanes/ ethyl acetate) gave title compound as a 
5 white amorphous solid, 440 mg, 58%. 

MICROANALYSIS : Calculated for C43H36F6N4O2+I . 4 
H 2 O+0.2 EtOAc : 



15 of 0 OH CF 3 in 15 mL of dichlorome thane 

(protected from atmospheric moisture by a Drierite- 
filled tube) was added 0.85 mL (9.74 mmol) of 
oxalyl chloride and then 0.1 mL of DMF. Gas 

evolves and, within a few minutes, a colorless 

20 solution formed. After 1 h, IR indicated that 

complete reaction had occurred. The reaction was 
evaporated twice from dichlorome thane and then 
rediluted with 10 mL of dichlorome thane. This 
solution was added dropwise to a solution of 3.21 g 
25 of Part F compound and 1.00 mL (7.17 mmol) of 

triethylamine at 0°C under argon. Total addition 
took 20 min and then the reaction was warmed to 
room temperature. After 90 min, the reaction 
mixture was quenched with saturated sodium 
30 bicarbonate solution and extracted twice with 

dichloromethane. The extracts were combined, dried 
(MgSOJ and evaporated. Recrystallization from 
ethyl acetate /hexanes provided title compound as a 
white solid, mp 126-128°C, 3.86 g, 81% yield. 



10 



C, 65.96; H, 5.11; N, 7.02 
Found: C, 65.95; H, 4.72; N, 7.08. 
MS (electrospray, + ions) m/e 755 (M+H) . 



prepayatipn of G [ALTERNATIVE] : 

To a stirred slurry of 1.72 g (6.47 mmol) 




35 



- 329 - 



WO 97/26240 




YUS97/00587 



PxampXe 4X2 




NOTE: The phrase "flash chromatography" refers to 
5 chromatography performed on EM Industries Silica 
Gel 60 (catalog #9385-9) , 230-400 mesh under 10-20 
psi of nitrogen pressure. 



A refluxing solution of 1.586 g (9.49 mmol) 
— of Example-411 Part C in 19 mL of 98% formic acid 
under argon was stirred for 90 min. The reaction 
mixture was cooled and evaporated. The syrupy 

15 residue was cautiously treated with 20 mL of 
concentrated ammonium hydroxide solution and 
stirred for 15 min. The resulting tan solid was 
collected, washed with 20 mL of cold water and 
dried in vacuo at 40°C to give title compound as a 

20 tan solid, 1.63 g, 97%, mp 237-239°C. 

MICROANALYSIS: Calculated for C B H 7 N 3 O2+0 . 12 H 2 0: 

C, 53.58; H, 4.07; N, 23.43 
Found: C, 53.66; H, 3.88; N, 23.62. 

25 




10 



- 330 - 



WO 97/26240 




PCT/US97/00587 



To a stirred slurry of 1.587 g of Part A 

5 compound (8.96 itimol) in 15 mL of DMF at room 

temperature under argon was added 1.50 g (10.9 

mmol) of potassium carbonate. After 1 h, 4.26 g 

CONHCH 2 CF 3 

(10.0 mmol) of (prepared in Example 

273 Part A (2)) was added and the reaction stirred 

10 for 20 h. The reaction mixture was quenched with 
water. The liquids were decanted away from the 
formed gummy solid, which was then washed with 
water. The semi-solid residue was dissolved in 
ethyl acetate, washed twice with water, once with 

15 brine and dried (MgSO/i) . Two purifications by 

flash chromatography on silica gel (5x20 cm column, 
57:43 ethyl acetate/hexanes) gave 3.05 g of title 
compound (45%) as a white amorphous solid. 

20 C. 




A stirred slurry of 500 mg (0.96 mmol) of 
Part B compound and 200 mg of 10% palladium-on- 
25 charcoal in 20 mL of ethanol was purged with argon 
and evacuated three times. Hydrogen was introduced 
to the partially evacuated solution via a bladder. 
After 14 h, the reaction mixture was purged with 
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argon and passed through a 0.45 \i nylon filter, 
washing with dichloromethane. The filtrate was 
evaporated and then re-evaporated twice from 
dichloromethane to give title compound as a white 
5 foam, 0.455 g, 97%. 



Part C compound, 222 mg (0.85 mmol) of 0 OH C,=3 , 
114„mg of HOAt (0.838 mmol) and 58 |XL of 

trie thy lamine (0.4 mmol) in 4 ml* of dichloromethane 
was added 190 mg (1.0 mmol) of EDAC. After 66 h, 

15 the reaction mixture was quenched with saturated 
sodium bicarbonate solution and extracted twice 
with dichloromethane. The extracts were combined, 
dried (MgS04) and evaporated. Purification by 
flash chromatography on silica gel (5x20 cm column, 

20 2 L 1:4 hexanes/ethyl acetate, then 1:5 

hexanes /ethyl acetate) gave title compound as a 
white amorphous solid, 258 mg, 42%. 

MICROANALYSIS: Calculated for C42H34F6N4O2+0 . 5 
25 H 2 0 +0.5 EtOAc: 

C, 66.58; H, 4.95; N, 7.06 
Found: C, 66.63; H, 4.67; N, 7.28. 
MS (electrospray, + ions) m/e 741 (M+H) . 



D. 




To a solution of 411 mg (0.834 mmol) of 
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■r 



EyagnpJ.^ 43.3 




CF 3 




5 Preparation of compounds of Parts A, B and C were 
by modifications of the procedures found in the 
following references: 

1. S. Grivas, W. Tian, E. Ronne, S. Lindstrom and 
10 K. Olsson; Acta Cehm. Scand., 47 521 (1993). 

2. W. Tian and S. Grivas; Synthesis 22. 1305 (1992). 

NOTE: The phrase "flash chromatography" refers to 
chromatography performed on EM Industries Silica 
15 Gel 60 (catalog #9385-9), 230-400 mesh under 10-20 
psi of nitrogen pressure. 



g, 25.0 romol) in 75.0 mL of 1 M HC1 at 80°C under 
argon, was added a solution of selenium dioxide 
(5.55 g, 50.0 mmol) in 37.5 mL of water dropwise 
over the course of 0.5 h. Some solid was formed. 

25 The reaction was stirred an additional 0.5 h at 

80°C and then cooled to 0°C. The resulting solid 
was collected, washed with water, and dried in 
vacuum at 50°C. The filtrate was extracted with 
ethyl acetate (2x80 mL) . The combined extracts 

30 were washed twice with brine, dried (Na 2 S04) and 



A. 




To a stirred solution 
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evaporated to give additional solid. The solids 
were contained to provide title compound as a brown 
solid, 5.09 g (95.5%), mp 
108-9°C. 

5 

B. 




To a stirred solution of Part A compound 
10 (4.70 g, 22.1 mmol) in 98% H 2 S0 4 (40 mL) at 5°C was 
added a cold solution of 98% H2SO4 (8 mL) and 70% 
HNO3 (4 mL) , dropwise over 0.5 h. After an 
additional 1 h at 5°C, the reaction mixture was 
poured into ice (40 g) . Some yellow solid was 
15 formed. The solution was neutralized to pH 10-11 
by 1 N NaOH, extracted with ethyl acetate, washed 
twice with brine, dried (Na2S(>4) and evaporated to 
give title compound, 5.25 g (92.0%) as a yellow 
solid, (mp 23 4~5 0 C ) . 




To a stirred solution of Part B compound 
25 (5.10 g, 19.8 mmol) in concentrated HC1 (60 mL) at 
room temperature under argon was added a solution 
of 57% HI (6 mL) , dropwise over 15 minutes. After 
an additional 2 h, a solution of 5% NaHS0 3 (60 mL) 
was added and the reaction mixture was heated to 
30 80°C for 0.5 h. After cooling to room temperature, 
the dark mixture was added to ethyl acetate (200 
mL) and stirred for 0.5 h, The mixture was 
neutralized to pH 9-10 by 4 N NaOH at 5°C and 
filtered through Celite. The ethyl acetate layer 
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was washed twice with brine, dried (Na2SC>4) and 
evaporated to give, title compound, 2,07 g (57.1%) 
as a red solid (mp 114-6°C) . 



To a stirred refluxing solution of Part C 
compound (LOO g, 5-46 mmol) in 5 M HC1 (6 mL) and 

10 EtOH (40 mL) under argon was added 2, 4-pentanedione 
(1.10 g, 11.0 mmol). After refluxing 0,5 h, the 
reaction mixture was cooled in an ice bath and 
neutralized with saturated NaHC0 3 solution. The 
resulting yellow precipitate was filtered, washed 

15 with water and ethyl ether. The resulting solid was 
then dissolved in hot ethyl acetate, dried (Na2S04> 
and evaporated to give title compound, 0.827g 
(73To%) as~aTyeilow solid^ni^Toy^cjT" 

20 MICROANALYSIS: Calculated for C9H9N3O3+0 . 36Et 2 0: 
C, 53.62; H, 5.43; N, 17.97 
Found: C, 54.04; H, 5.08; N, 18.35. 



A solution of Part D compound (0.800 g, 
3.86 mmol) and K 2 C0 3 (0.680 g, 4.94 mmol) in DMF (5 
mL) under argon was stirred for 0.5 h at room 



5 




OCH3 



25 
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Br 



temperature. To the mixture was added 
(prepared as in Exanple 273 Part A (2)) {1.75 g, 
4.11 mmol). After 16 h, water (50 mL) was added 
to the reaction mixture. The resulting yellow 

5 precipitate was filtered. The solid was then 
dissolved in CH2CI2, washed with water, dried 
(Na2S04) and evaporated. The residue was purified 
by flash chromatography on silica gel (5x18 cm 
column, ethyl acetate) to give title compound, 1.42 

10 g (66.6%) as a yellow solid (mp 87-9°C) . 

MICROANALYSIS: Calculated for 
C29H27F3N4O4+0 . 25AcOEt : 

C, 62.71; H, 5.09; N, 9.75; F, 9.92 
15 Found: C, 62.33; H, 4.86; N, 9.67; F, 10.17. 



mmol) under argon was added EtOH (35 mL) and Part E 
compound (1.25 g, 2.26 mmol). Hydrogen was 
introduced to the solution via a bladder at room 
temperature. After stirring 16 h, the reaction 
25 mixture was filtered through Celite and 

concentrated to give title compound, 1.09 g (92.4%) 
as a light yellow solid (mp 80-l°C) . 



F. 




OCH3 



To 10% palladium-on-charcoal (0.230 g, 9.56% 
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MICROANALYSIS: Calculated for C 29 H 2 9F 3 N 4 O 2 +0 . 55H 2 0: 

C, 65.41; H, 5.70; N, 10.52; F, 10.70 
Found: C, 65.12; H, 5.56; N, 10.72; F, 11.15. 



10 HOAt (0.240 g, 1.74 mmol) in CH 2 Cl 2 (2 mL) under 

argon was added EDAC (0.330 g, 1.74 mmol) and Et 3 N 
(0.080 g, 0.790 mmol). After stirring 24 h at room 
temperature, additional CH 2 C1 2 (1 mL) was added and 
stirring was continued for an additional 12 h. 

15 Saturated NaHC03 solution was added to the reaction 
mixture which was extracted with ethyl acetate, 
washed with water, dried (Na 2 S0 4 ) and concentrated. 
The residue was purified by flash chromatography on 
silica gel (5x18 cm column, ethyl acetate followed 

20 by 1:99 methanol /ethyl acetate) to give title 
compound, 

0.512 g (42.0%) as a white amorphous solid (mp 132- 
4°C) . 

25 MICROANALYSIS: Calculated for C43H36F6N4O3+O.3 
AcOEt+0.5 H 2 0: 

C, 65.85; H, 4.93; N, 6.95; F, 14.14 
Found: C, 65.93; H, 4.69; N, 6.90; F, 14.44. 



G. 




1.58 mmol) , 
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A solution of (9-fluorenecarboxylic acid 
(20.0 g, 92.3 mmoles) in dry THF (90 ml) was placed 
under vacuum for 20 minutes to remove dissolved 



10 oxygen then cannulated into a cooled (0°C, ice-salt 
bath) solution of 1.0 M lithium t-butoxide in THF 
(212 ml, 2. 23" eq ) . The ice-bath was removed and 
the reaction mixture stirred at room temperature 
for 1.0 hr. after which the green suspension was 

15 treated with 1, 3-dibromopropane (18.5 ml, 1.96 eq) 
via syringe. The dark mixture was stirred at room 
temperature for 19 hours then partitioned between 
30% Heptane in EtOAc (300 ml) and H2O (250 ml), re- 
extracting the aqueous phase with H2O (3 x 70 ml) . 

20 The combined aqueous extracts were acidified with 
2.0 H HCl to pH 2.0, extracted with CH 2 C1 2 (4 x 190 
ml) and the combined CH2CI2 extracts were dried 
(anhydrous MgSC>4) , filtered, evaporated to dryness 
and dried in vacuo to give the crude acid as a 

25 syrup (32 g) . 

The acid was dissolved in dry CH2CI2 (190 
ml) , cooled to 0°C (ice-salt bath) , treated with 
dry DMF (0.32 ml, 0.4 eq) and (C0C1) 2 (8.2 ml, 94 
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rnmoles) , stirred at 0°C for 5 minutes then at room 
temperature for 2.0 hours. Meanwhile, 
trifluoroethylamine hydrochloride (13.8 g, 102 
rnmoles) was dissolved in dry CH 2 C1 2 (225 ml), 
5 cooled to 0°C (ice-salt bath), treated with Et3N 
(51.5 ml) and stirred for 10 minutes. The acid 
mixture was cannulated into the amine solution, and 
stirred at 0°C, allowing the reaction mixture to 
come to room temperature overnight. The reaction 
10 mixture was washed sequentially with H 2 0 (2 x 190 
ml), 1.0 N HC1 (320 ml), H 2 0 (190 ml) and saturated 
NaHC0 3 (190 ml), dried (anhydrous MgSCM , filtered, 
evaporated to dryness and dried in vacuo. The 
crude product mixture was chromatographed on a 
15 silica gel column (Merck, 4" x 13"), eluting the 
column with EtOAc:Hexane (1:4) to give title 
compound as a solid foam (22 g, 57.8 %) . Rf 0.38 
(Silica gel; EtOAc : Hexane-1 : 4 ; UV, PMA) ; m.p. 106- 
108°C. 

20 




A mixture of Part A compound (2.0 g, 4.85 
25 rnmoles), 5-nitrobenzimidazole (870 mg, 5.33 

rnmoles), and anhydrous K2CO3 (737 mg, 5.34 rnmoles) 
in dry IMF (7.0 ml) was stirred at room temperature 
for 3 days then concentrated in vacuo. The 
residual syrup was partitioned between EtOAc (2 x 
30 50 ml) and H2O (13 ml), and the combined organic 

extracts were washed with H2O (3 x 13 ml) and brine 
(13 ml), dried (anhydrous Na2S04) , filtered, 
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evaporated to dryness and dried in vacuo. The 
crude product mixture was triturated with hot CH3CN 
(2 x 25 ml) , and filtered while hot to give a white 
solid (584 mg) . The crude filtrate was 

5 concentrated to a solid mixture and chromatographed 
twice on a silica gel column (Merck, 200 g) , 
eluting each column with CH2Cl2:EtOAc (3:1-4.0 L) 
to give diastereomerically enriched title compound 
(1.197 g, 50.3 %, m.p. 207~8°C ). 

10 TLC : Rf 0.37 (Silica gel; EtOAc : CH2C 12 -6:4; UV) . 

C 




♦HCi 



15 A solution of Part B compound (200 mg, 0.4 

mmole) in dry CH3OH (10 ml) was treated with 10 % 
Pd/C (40 mg) and hydrogenated (balloon) at room 
temperature for 20 hours. The reaction mixture was 
diluted with CH3OH (10 ml) and filtered through a 

20 celite pad in a millipore unit, washing the pad 
well with CH3OH (3 x 10 ml). The combined 
filtrates were evaporated to dryness and dried in 
vacuo to give the crude amine as a syrup (196 mg) . 
The amine was dissolved in dry CH2CI2 (5.0 

25 ml), treated with the 4 1 - (trif luoromethyl) -2- 
biphenylcarboxylic acid (110 mg, 0.42 mmole), 
HOBt»H20 (57 mg, 0.42 mmole) and EDAC (88 mg, 0.46 
mmole) and stirred at room temperature for 20 
hours. The reaction mixture was partitioned 

30 between EtOAc (2 x 15 ml) and saturated NaHC03 (3.0 
ml) and the combined organic extracts were washed 
with H2O (3 x 3.0 ml) and brine (3.0 ml), dried 
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(anhydrous Na2S04) , filtered, evaporated to dryness 
and dried in vacuo. The crude product mixture was 
chromatographed on a silica gel column (Merck, 70 
g) , eluting the column with EtOAc:Hexane (1:2) , 

5 EtOAc and CH2Cl2:MeOH (100:3) to give the clean 
free base (207 mg) . 

This adduct (207 mg) was dissolved in dry 
dioxane (2.6 ml), treated with 4.0 M HCl/dioxane 
(0.21 ml, 2.83 eq) , swirled for a few minutes then 

10 diluted with dry Et20 (35 ml) , scratching the 
solids as they formed. The supernatant was 
decanted and the solids washed with dry Et20 (2 x 
15 ml) to give title compound as a solid (163.8 
mg, 53.6 %; m.p. 155-165°C, shrinking commencing at 

15 150°O). 

Anal. Calc'd for C 4 oH3oF6N 4 02*HCl*0 . 8 H 2 0 (Eff. Mol. 
Wt.=763.57) : 

C, 62.92; H, 4.30; N, 7.34; 
20 Found: C, 62.93; H, 4.37; N, 7.11. 



Example 415 
N-(2,2,2-Trffluoroethyl)-9-[3-[^ 
2-y0rarbonyl]amino]-5-pyri^ 
monohydrochloride. 



25 
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A. 



CI 





CF 3 



HOOi 



To a stirred solution of 



(5.32 



5 g., 20 mmol) in 40 mL of dry CH2CI2 and 40 mL of 
DMF at room temperature under nitrogen was slowly 
added 15.0 mL of 2 M oxalyl chloride in CH2CI2 (30 
mmol) . The reaction was stirred at room 
temperature for 2 h and concentrated to em oil, 

10 which was dried in vacuo for 2 h and then stored at 
~40°C overnight to give crude title compound as an 
-amorphous solid 



mL (36 mmol) of dry pyridine in 15 mL of dry THF 
20 was stirred at room temperature under argon for 20 
h and filtered. Evaporation of the filtrate gave a 
residue which was taken up in CH2Cl2# water, and 
10% Na2C03. The CH2CI2 was washed with dilute 




9^3 



A mixture of 3.41 g (12 mmol) of Part A 



compound, 1.25 g (9 mmol) 
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Na2C03' (2x) and water (2x) , dried (Na2Sp4), and 
concentrated to a yellow gummy residue (4.72 g) . 
Chromatography of this residue over 450 g of silica 
gel using CHCI3, concentration, and then 
5 concentration from EtOAc afforded 2.63 g (57%) of 
title compound as a white solid. 



10 




Part B compound (2.45 g, 6.33 mmol) was 
hydrogenated at 1 atmosphere with 350 mg of 10% 
Pd/C in 60 mL of glacial AcOH for 1.5 h. 
Concentrated HCl (1.1 mL, 13 mmol) was added, the 
15 mixture was filtered, and the filtrate was 

concentrated to a residual oil. Concentration of 
the oil from 95% E tOH and trituration of the oily 
residue from Et2<3 gave 2.41 g (89%) of title 
compound as a solid. 

20 

D. 




Part C compound (430 mg, 1 mmol) was shaken 
25 with CH2CI2 and 5% NaHC03. The CH2CI2 extract was 
washed with 5% NaHC03 (2x) and then water (2x) , 
dried (Na2S04) , and concentrated to give 342 mg 
(96%) of title compound as a yellow foam. 
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D(l). 




The Part D(l) compound is prepared as 
5 described in Example 296 Part A. 

E. 




10 A mixture of Part D compound (342 mg, 0.96 

mml) , Part D(l) compound (335 mg, 0.96 mmol) , 
glacial AcOH (0.33 mL, 5.8 mmol) and NaBH(OAc)3 
(6 10 mg, 2.88 mmol) in 6 mL of 1 , 2-dichloroethane 
was stirred at room temperature under argon for 17 

15 h. The mixture was diluted with CH2CI2 and the 
organics were washed with 5% NaHC03 (3x) and then 
water (2x) , dried (Na2S04) and concentrated to a 
foamy residue (772 mg) . Chromatography of this 
residue over 70 g of silica gel packed in CH2CI2- 

20 EtOAc (85:15) by eluting with this solvent and then 
CH2Cl2-EtOAc (80:20) afforded 329 mg (50%) of title 
compound as a residue. 



- 344 - 



WO 97/26240 



PCT/US97/00587 




To a solution of Part E compound (320 mg, 
5 0.46 mmol) in 4 mL of dry THF was added 0.5 mL of 4 
N HCl in dioxane and then Et20. The precipitate 
was collected, washed with Et20, and dried in vfrcuo 
at 40°C for 1 h to give 251 mg (75%) of title 
compound as a pale yellow solid having rop 128- 
10 132°C. 



Anal. Calcd for C38H30F6N4O2 + HCl+0.75 H2O+0.15 
Et20: 

C, 61.84; H, 4.57; N, 7.47; CI, 4.73; 
15 F, 15.20 

Found: C, 61.91; H, 4.41; N, 7.40; Cl f 4. 81; 
F, 15.48. 

MS (ESI-NH3, + ions) 689 (M+H) ; (- ions) 687 (M-H) . 
TLC (silica gel): Rf=0.50, CH2CI2: CH3OH (19:1). 



20 



Example 416 
N-(2,2,2-Trifluoroethyt)-9-t3-[5-[U4 , -(trifluoromethyl)[1 . 1 '-biphenyl]^- 
ylJ^rbonyfJaminol-l.a^lioxan^-yllprop^QH-fluorene-^carboxarnide 




Isomer A 



25 
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CF 3 



Isomer B 



5 NOTE: The phrase "flash chromatography" refers to 
chromatography performed on EM Industries Silica 
Gel 60 , 230-400 mesh under 10-20 psi of nitrogen 
pressure. 



A solution of 9H-fluorene carboxylic acid 
(5.00 g, 23.7 mmol) in 24 mL of THF at ~12°C was 

15 purged and evacuated with argon three times. The 
solution was added via canula to an argon-purged 
solution of 50 mL of lithium t-butoxide (1 M in 
THF, 50.0 mmol) at -12°C over 5 min. After 1 h, 
the solution was warmed to room temperature and 

20 Br (CH2)3CH=CH2 (5.6 mL, 48 mmol) was added in a 
steady stream. After 70 h, the reaction was 
quenched with 1 M hydrochloric acid and extracted 
twice with ethyl acetate. The organic extracts 
were combined, dried {MgS04> and evaporated. 

25 The white solid was stirred and slurried in 

25 mL of dichloromethane at room temperature while 
oxalyl chloride (3.5 mL, 40 mmol) and DMF (0.2 mL) 
were added. After 1 h ( the yellow solution was 



10 



A. 




C0NHCH 2 CF 3 
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evaporated twice from dichloromethane and 
redissolved in 20 mL of dichloromethane. This 
solution was added to a stirred solution of 1,1,1- 
trifluoroethylammonium chloride (4.10 g, 30.0 mmol) 

5 and Et 3 N (12.5 mL, 89.7 mmol) in 30 mL of 

dichloromethane at 0°C under argon. After 1 h, the 
reaction was quenched with 10% citric acid 
solution. The organic extract was dried (MgS0 4 ) 
and evaporated. Purification by flash 

10 chromatography on silica gel (5x20 cm column, 1:1 
hexane/dichlo-rome thane) gave, after trituration in 
hexane, title compound, 5.40 g, 63% yield, as a 
white solid, mp 47-49°C. 




A solution of Part A compound (3.59 g, 10.0 
mmol) in 100 mL of dichloromethane, protected by a 

20 Drierite-filled tube, at -78°C was treated with a 
stream of ozone/oxygen generated from a Welsbach 
Ozonizer for 20 min until a blue color persisted. 
Solid triphenylphosphine (2.70 g, 10.1 mmol) was 
added and the reaction was warmed to room 

25 temperature. After 24 h, the reaction mixture was 
partially evaporated and purified by flash 
chromatography on silica gel (5 x 20 cm column, 
3:197 ether /dichloromethane) to give title compound 
as a low-melting solid, 3.40 g, 94%. 
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C. 




OH 



OH 



To a stirred solution of 1.33 g {5.00 mmol) 



HI 





5 



of 



CF a , 0.455 g (5.00 mmol) of L OH , 0.750 



g (5.0 iranol) of HOBt and 0.5 mL (3.6 mmol) of 
triethylamine in 10 mL of dichloromethane at room 
temperature under argon, was added 1.0 g (5.25 
mmol) of EDAC, portion-wise, over 3 min. After 16 

10 h, the reaction mixture was diluted with ethyl 
acetate, washed once with saturated sodium 
bicarbonate solution, once with brine and once with 

10% citric acid soAution, d ried (Mg S04 ) and^ 

evaporated. Purification by flash chromatography 

15 on silica gel (5 x 15 cm column, ethyl acetate) 
provided title compound as a white solid, mp 146- 
148°C, 1.23 g, 72% yield. 



D. 



20 




CF 3 



Isomer A 
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Isomer . B 



5 To a stirred slurry of Part C compound (340 

mg, 1.00 nimol) and Part B compound (362 mg, 1.00 
mmol) in 2 mL of dichloromethane at room 
temperature under argon was added 98% methane - 
sulfonic acid (10 fiL, 0.15 mmol). After 14 h, the 

10 resulting colorless solution was quenched with 

saturated sodium bicarbonate solution and extracted 
twice with dichloromethane. The organic extracts 
were combined, dried (Na 2 S0 4 ) and evaporated. The 
oily residue was partially purified by flash 

15 chromatography on silica gel (5 x 25 cm column, 1:1 
EtOAc/hexanes ) to give two fractions : 

Isomer A (Example 416) 
80 mg, 12% yield. 
20 TLC: R f = 0.46 (3:2 EtOAc/hexane on Silica Gel 
60) . 

Melting point: 210~212°C. 

Isomer B (Example 416A) 
25 420 mg, 62% yield. 

TLC: R f = 0.37 (3:2 EtOAc/hexane on Silica Gel 
60) . 

Melting point: 85-88°C. 

Mass Spectrometry: (electrospray , + ions) 
30 m/z 700 (M+NH 4 + ) , 683 (M+H) . 
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MICROAnal. Calcd for C37H33F6N2O5P: 

C, 65.10;. H, 4.73; N, 4.10; F, 16.70 
Found: C, 65.19; H, 4.91; N, 3.86; F, 16.52. 



To a solution of the 9H-fluorene carboxylic 
acid (8.0 g, 38 mmol) in THF at 0°C (150 ml) was 
added a 1 M solution of lithium tert-butoxide (76 

15 ml, 76 mmol) in THF. Following the addition of 
base, the reaction mixture was stirred vigorously 
at RT for 2h. The reaction mixture was treated 
with l-bromo-3-butene (8.00 g, 60 mmol) and 
stirred overnight. TLC indicated a trace of 

20 starting acid was still present. The reaction 
mixture was treated with an additional 5 mL (5 
mmol) of lithium tert-butoxide and the mixture 
stitred overnight. The mixture was quenched with 
NH4CI solution and the pH adjusted to 2 with KHSO4 

25 solution. The mixture was diluted with ethyl 
acetate (400 mL) and washed with water. The 
organic layer was dried (MgS04) , and the solvent 
was removed in vacuo to give an off-white foam 
which was partially purified by trituration with 

30 hexane to give a white solid (9.5 g) of the 
structure 



5 



Example 417 



N-(2,2,2-Trifluoroethyl)-9-^ 

yllcarbonylJaminoJ^-pyridinylJoxylpropyO-SH-fluorene-g^rboxamkle, 
trifluoroacetate. 




10 
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To a solution of the above crude acid (9.5 
g, 36 mmol) in dichlorome thane (200 mL) was added a 
2 M solution of oxalyl chloride (23 ml, 46 mmol) in 
5 dichloromethane followed by a 2 drops of DMF. The 
reaction (bubbled vigorously) was stirred under 
argon at RT for 2 h. The solvent was evaporated in 
vacuo and the residue was dissolved in THF (150 
ml) . The mixture was treated with CF3CH2NH2 HC1 

10 salt (5.4 g, 40 mmol) and triethylamine (8.00 g, 78 
mmol) and stirred at RT for 6 h. The reaction mass 
was diluted with ethyl acetate (300 mL) and washed 
IN HC1 and saturated K2CO3 solution. The organic 
layer was dried (MgS04) , and the solvent was 

15 removed in vacuo to give an off-white solid which 
was purified by recrystalization from methanol to 
give 4.5 g of title compound as a white solid. The 
filtrate was concentrated and the residue purified 
by flash column chromat ogra phy to give an 

20 additional 3.5 g of title compound as a white solid 
(overall yield 8.0 g. 64%). 




CF 3 



A solution of Part A compound (3.00 g, 8.7 
mmol) in a mixture of 50 mL 1:1 dichloromethane/ 
methanol at -78° C was treated with a stream of 
ozone in oxygen for 35 min. The mixture turned 
30 light gray and TLC indicated that the starting 
olefin was consumed. The reaction mixture was 
treated with NaBH4 pellets (1.03 g, 27 mmol) and 
stirred overnight at RT. The mixture was quenched 
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with 50 mL of NH4CI solution and 150 mL ethyl 
acetate. The layers were equilibrated and 
separated. The organic fraction was dried (MgS04) 
and concentrated. The residue was purified by 
5 flash column chromatography on silica gel with 1:1 
ethyl acetate/hexanes to give 2.6 g (85%) of title 
compound as a white solid. 




A solution of Part B compound (2.50 g, 7.16 
15 mmol) in THF was treated with NaH (192 mg, 8 mmol) 
at 0°C. After 1 h the alkoxide was treated with 
1.30 g (8 mmol) of 2-bromo-5-nitropyridine. The 
mixture was stirred at RT overnight and em 
additional 36 mg (1.5 mmol) of NaH was added; 
20 After stirring for an additional 4 hours the 

reaction mixture was quenched with NaHC03 solution 
and extracted with ethyl acetate. The organic 
fraction was dried (MgS04) and concentrated. The 
residue was purified by flash column chromatography 
25 on silica gel with 6:12:1 ethyl 

acetate/hexanes /dichloromethane to give 3.12 g 
(92%) of title compound as a white solid. 

D. 



30 




A solution of Part C compound (3.00 g, 6.4 
mmol) in ethyl acetate (50 mL) was treated with 200 
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mg of 10% Pd/carbon and placed under an atmosphere 
of H2 (balloon pressure) . After stirring overnight 
the mixture was filtered through a pad of celite 
and the filtrate concentrated to title compound in 
5 the form of a thick oil (3.00 g, « 100%). 

E. 




10 The crude Part D amine (3.0 g, 6.3 mmol) 

was stripped from toluene (2 X 20 mL) and pumped to 
ensure complete drying. The amine was diluted with 
100 mL of THF and cooled to 0°C. The solution was 
treated with the Example 415 Part A acid chloride 

15 (1.75 g, 6.1 mmol) in 10 mL of dichlorome thane. 
The mixture was then treated with triethylamine 
(0.64 g, 6.3 mmol) and a slurry resulted. The 
thick mixture was stirred for 1 hour at RT and 
diluted with 50 mL NaHC03 solution and 100 mL of 

20 ethyl acetate. The layers were equilibrated and 

separated. The organic fraction was dried (MgS04) , 
concentrated and purified by flash column 
chromatography on silica gel with 3:7 ethyl 
acetate/hexanes followed by 1:1 ethyl acetate/ 

25 hexanes to give 4.00 g (92%) of title compound as 
an off white solid. 

mp: 115-120°C 

TLC Silica gel (3:7 ethyl acetate/hexane) Rf=0.50. 
30 Mass Spec. (ES-NH3 1 + ions) m/z 690 (M+H) . 

Anal. Calc'd for C38H29N3O3F6 +0.5 H20 + HC1 

C, 61.34; H, 4.33; N, 5.65; Cl, 4.76 
Found: C, 60.90; H, 4.30; N, 5.36; Cl, 4.97. 
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Example 41? 

N-(2,2,2-Trif luoroethyl W44HI[4Mtrif luoromethyl)l1 ,1 , -biphenyl)-2- 
yl]carbony)]amino]-1 H-tndol-1 -yl]butyl]-9H-f luorene-^aTboxamide. 




5 A. 




A solution of 4-nitroindole {4.0 g, 24.7 
mmol) in DMF (20 mL) was added slowly over 5 min to 

10 a suspension of unwashed sodium hydride (1.09 g, 60 
wt.% in mineral oil, 27.2 mmol) in DMF (50 mL) at 
0°C. An immediate color change to deep red 
occurred with bubbling of escaping gasses. The 
reaction mixture was stirred at 0"C for 5 min and 

15 then at RT for 40 min. A solution of Example 273 
Part A(2) compound (12.6 g, 29.6 mmol) in DMF (20 
mL) was added and the reaction mixture was stirred 
at RT over a weekend (64 h total) . The solvent was 
removed under high vacuum on a rotary evaporator, 

20 and the resulting orange residue was partitioned 
between EtOAc (200 mL) and H 2 0 (50 mL) . The 
organic layer was washed with H 2 0 (2 x 50 mL) and 
brine (50 mL) , dried over MgSO a , and concentrated 
to give a yellow foam. The crude product was 

25 purified by flash chromatography on silica gel (600 
g) eluting with a step gradient of 20% to 25% to 
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30% EtOAc/hexane to give title compound (10.9 g, 
73%) as a yellow foam. 

B. 



5 




A mixture of Part A compound (7.47 g, 14.7 
mmol) and 10% palladium on carbon (780 mg, 0.737 
mmol) in EtOAc (50 mL) was hydrogenated under a 
10 balloon of H 2 at RT for 5 h, filtered through 

Celite*\ and washed with EtOAc (2 x 50 mL) . The 
filtrate was concentrated and dried under high 
vacuum to give title compound (7.12 g, 100%) as a 
white foam. 

15 



c: 




To a solution of Part B compound (5.2 g, 
20 10.9 mmol) and triethylamine (2.0 mL, 14.2 mmol) in 
CH 2 C1 2 (30 mL) at 0*C was added Example 415 Part A 
compound (12 mL, 1.0M in CH 2 C1 2 , 12.0 mmol) over 5 
min. The cloudy reaction mixture was stirred at 
O'C for 10 min, diluted with EtOAc (200 mL) , washed 
25 with saturated NaHC0 3 (2 x 50 mL) and brine (50 
mL) , dried over MgS0 4 , and concentrated to give a 
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golden foam. The crude product was dissolved in a 
minimal amount of CH 2 Cl2 and then purified by flash 
chromatography on silica gel (400 g) eluting with a 
step gradient of 30% to 40% EtOAc/hexane to give 
5 title compound (7.74 g, 89%) as a pale yellow foam. 
NMR shows product to contain EtOAc. 



Anal. Calcd for C 42 H 33 F 6 N 3 02 + 0.5 C 4 H 8 0 2 : 

C, 68.65; H, 4.84; N, 5.46; F, 14.81 
10 Found: C, 68.38; H, 4.55; N, 5.44; F, 14.82. 



Example 419 

N-(2 f 2,2-Trif luoroethylJ-Ha-p-fll^-drll luoromethyl)[1 ,1 , -biphenyl]-2- 
yl]cart>onyl]aminoh5i>yridinyl]o 



15 




Sodium nitrite (587 mg, 8.5 mmol) was added 
20 in portions to a stirred solution of 2.02 g (5.66 
mmol) of Example 415 Part D compound in 40 mL of 
glacial AcOH at room temperature under The 
reaction was stirred at room temperature for 45 
minutes, then 408 mg (6.8 mmol) of urea was added 
25 to destroy excess HONO and stirring was continued 
for 2 hours. The reaction was gradually heated to 
90°C (N 2 evolution) and then 115°C, over the 
course of 3 hours, and then cooled to room 
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10 



temperature. The solvent was removed in and 
the residue was taken up in CH 2 C1 2 and dilute 
NaHC0 3 . The CH 2 C1 2 was washed with dilute NaHC0 3 
(2x) and water (2x) , dried (Na 2 S0 4 ) , and 
concentrated to an oily residue (2.29 g) . Flash 
chromatography over 200 g of silica gel packed in 
CHC1 3 by eluting with title compound (fraction A, 
265 mg and fraction B, 763 mg) , which was used 
without further purification. 



A solution of Part A compound (763 mg) in 
10 mL of CH3OH and 6 mL of 2N KOH was stirred at 
room temperature for 20 hours and concentrated to a 
residue, which was taken up in Et 2 0 and water and 
extracted twice with Et 2 0. The aqueous phase was 
layered with Et 2 0 and adjusted to pH 5.2 with 
dilute HC1. After two extractions with Et 2 0, the 
acidic Et 2 0 extract was dried (Na 2 S0 4 ) and 
concentrated to a residue. Crystallization of this 
residue from CH 2 C1 2 gave 439 mg of title compound. 
Similar treatment of the above 265 mg fraction of 
Part A compound provided an additional 87 mg of 
title compound for a total of 526 mg ( 26%, 2 
steps) of title compound. 



B. 




CF 3 
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CF 3 



50 mg {0-143 mmol) of Exainple 417 Part B 



5 compound, 64 mg (0.179 mmol) of Part B compound and 
41 mg of triphenylphosphine were azeo tropically 
evaporated with toluene (3X) , then dried in vacuo 
for 2 hours before dissolved in 0.5 raL of freshly 
distilled THF. To above solution cooled at 0°C was 

10 added dropwise diethylazodicarboxylate (24.8 \xl» t 

0.157 mmol), and the resulting mixture was stirred 
at room temperature under argon for 18 hours, then 
diluted with EtOAc , washed with water, brine, dried 
over MgS0 4 , The filtrate was concentrated, absorbed 

15 on Celite, flash chromatographed eluting with 20- 
~30%~~EtOAc/hexane-fco give— 76-.4-mg^of--the-pr.oduct . as 
an oily residue, Further purication using 
preparative HPLC, after lyophilization afforded 
56.5 mg (57% yield) of the pure title product as a 

20 white powder. 

MICROANALYSIS: Calculated for C3 8 H 2 9N3F 6 03 + 0.60 



25 Found: C, 64.86; H, 4.04; N, 5.77; F, 16.59. 
MS: (electrospray, + ions) m/e @ 690 (M+H) . 



H 2 0: 



C, 65.16; H, 4.35; N, 6.00; F, 16.27 
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9-[3-[l3-Methyl-5-^ 

2-pyridinynoxy]propyi]-N-t2^2^ 

monohydrochloride. 




•HCI 



5 A. 




A solution of Example 417 Part B compound 
(1.25 g, 3.58 mmol) in THF (5 mL) was treated with 

10 NaH (173 mg, 60% mineral oil dispersion, 4.3 mmol) 
and stirred for 15 min at RT. After all the gray 
solid was consumed, 2-chloro-3-methyl-5- 
nitropyridine (742 mg, 4.3 mmol) was added to the 
reaction mixture. The resulting black mixture was 

15 stirred at RT for 18 h. Additional 2-chloro-3- 

methyl-5-nitropyridine (74 nig, 0.43 mmol) was added 
and stirring was continued for 6 h longer. The 
mixture was diluted with 5% aq. NaHC03 (10 mL) and 
extracted with EtOAc (3x50 mL). The combined 

20 organic extracts were washed with H2O (10 mL) and 
brine (10 mL) , dried over Na2S04 and concentrated 
to give a foam. Flash chromatography on Merck 
silica gel K-60 (50 g) eluting with EtOAc/hexane 
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{0.5:9.5 to 1:4) to give title compound (1.53 g, 
90%) as a solid, m.p. 102~104°C. 

B. 



5 




A mixture of Part A compound (250 rog, 0.51 
mmol) and 10% palladium on carbon (15 mg) in ethyl 
acetate (5 mL) was hydrogenated (balloon pressure) 
10 at RT for 24 h. The catalyst was removed by 
filtration through nylon 66 filter, and 
concentrated An vacuo to give crude title amine 
(240 mg, quantitative) as an oil. 




To a solution of crude Part B compound (240 
mg, 0.50 mmol) and triethylamine (221 1.5 mmol) 

20 in CH2CI2 (5 mL) at 0°C was added dropwise 540 |il 
(0.54 mmol) of 1.0 M 4 1 - (trif luoromethyl) -2- 
biphenyl carboxylic acid chloride (Example 415 Part 
A) solution in CH2CI2. The reaction was stirred at 
0°C for 1 h, Dichloromethane (20 mL) was added and 

25 the solution was washed with sat. NaHC03 solution 
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(2 x 10 mL) , then dried over Na2S04 and 
concentrated to give an oil. Purification by flash 
chromatography on Merck silica gel K-60 {20 g) 
eluting with CH2Cl2/MeOH (10:0 to 9.8:0.2) to give 

5 300 mg of title compound as a free base. To the 
stirred solution of free base title compound (281 
mg, 0.4 mmol) in THF was added 4N HC1 in dioxane 
(415 [il, 1.6 mmol) . After stirring for 3 min, the 
clear solution was diluted with Et20 (50 mL) . The 

10 separated solid was collected and dried in wcu q 

(0.5 mm) at RT for 2 h to give title compound (260 
mg, 90%) as off white solid. 



MS (ESI, + ions) m/z 704 (M + H) . 

15 

Example 421 
9-[3-H3-(Dimethylamino)-5-lII4 *-(trifluoromethy0[1 .1 '-biphenyi]-2- 
yllcarbonyl]amino]-2-pyridinyl]oxy)propylhN-(2 f 2 f 2-trifluoroethyl)- 
9H-fluorene-9-carboxamide. 




For compounds of Part A(l) and Part A (2), the 
procedure described in J. Med. Chem. 1992 35, 
1895, was followed. 
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Fuming nitric acid (10 mL, 240 mmol) was 
added to a suspension of 2-hydroxynicotinic acid 
(13*9 g, 100 mmol) in concentrated sulfuric acid 

10 (40 mL) and the reaction mixture was heated 

gradually to 50 *C, at which point all solids had 
dissolved. After 5 min at 50 *C, the reaction 
mixture began to exo therm violently, whereupon the 
heating bath was. removed. The reaction mixture 

15 turned dark red and emitted red fumes, and within a 
few minutes, began to cool down. Once at RT (HPLC 
indicated complete reaction) f the yellow solution 
was poured into ice water (600 mL) , and the 
resulting solid was filtered, washed with ice water 

20 (2 x 100 mL) , and air-dried for 1 h to give 12.1 g 
of a yellow solid. The crude product was 
recrystallized from H 2 0 (200 mL) and then dried in 
a vacuum oven at 90 "C to give title compound (10.4 
g, 57%) as a yellow solid (mp 238 . 5-240 . 5*C, lit mp 

25 240*C). 
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A(2) . 



HOOC 




N0 2 



10 



15 



A suspension of Part A{1) compound (7.0 g, 
38 mmol) in phosphorus oxychloride (20 mL) was 
heated at reflux for 2 h, cooled to RT, and added 
slowly to H 2 0 (100 mL) with stirring, maintaining 
the temperature below 40 *C with added ice. 
Following addition, the mixture was stirred at RT 
for 30 min, whereupon a precipitate formed. The 
mixture was extracted with Et 2 0/THF (2:1, 2 x 200 
mL) , and the combined organic extracts were washed 
with brine (100 mL) , dried over Na 2 S0 4 , and 
concentrated to give an oily yellow solid. The 
crude product was taken up in hot Et 2 0/hexane (1:1, 
200 mL) , filtered, and the filtrate was 
concentrated to give title compound (5.78 g, 75%) 
as a yellow solid (mp 140-141 # C, lit mp 142-143 *C). 



Sodium hydride (124 mg, 60 wt% in mineral 
oil, 3.09 mmol) was added all at once to a solution 
of Example 417 Part B compound (430 mg, 1.23 mmol) 
in DMF (2 mL) . After evolution of gasses, the 
reaction mixture was stirred for 30 min at RT, 
followed by addition of Part A (2) compound (208 
mg, 1.03 mmol) all at once. Bubbling ensued and 
the reaction mixture was stirred at RT for 30 min, 
diluted with H 2 0, and then acidified with IN HCl (3 



A(3). 
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5 



10 



mL) . The solid mass that formed was extracted with 
EtOAc (20 mL) , washed with a large amount of brine, 
dried over Na 2 S0 4 , and concentrated to give 750 mg 
crude title carboxylic acid as a yellow oil. 



Diphenylphosphoryl azide (477 jlL, 2.22 
mmol) was added to a solution of Part A compound 
(955 mg, 1.85 mmol) and triethylamine (385 jil, 2.78 
mmol) in freshly distilled tert-butanol . The 
reaction mixture was heated at 80 'C for 2 h, cooled 
to RT, and concentrated to give an orange oil. The 
-oil- was dissolved-in_ EtOAc J25 washed with 
saturated NaHC0 3 (2x5 mL) f H 2 0 (5 mL) , and brine 
(5 mL) , dried over MgS0 4/ and concentrated to give 
1.33 g of an orange thick oil. The crude product 
was purified by flash chromatography on silica gel 
(100 g) eluting with a step gradient of 15% to 20% 
EtOAc/hexane to give title compound (355 mg, 33%) 
as a yellow foam. 





C. 



25 
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A solution of Part B compound (343 mg, 
0.585 mmol) in 4N HCl/dioxane (3 mL) was allowed to 
stand at RT for 5 h, then concentrated to give the 
crude amine. To a mixture of the crude free amine, 

5 formalin (950 \LL, 37%, 11.7 mmol), and AcOH (1 mL, 
17.6 mmol) in MeOH (3 mL) was added sodium 
cyanoborohydride (370 mg, 5.85 mmol) all at once. 
The reaction mixture was stirred at RT overnight, 
concentrated, and azeotroped with toluene (15 mL) . 

10 The residue was dissolved in EtOAc (50 mL) , washed 
with saturated NaHC0 3 (2 x 10 mL) and brine (10 
mL) , dried over MgS0 4 , and concentrated to give 400 
mg of an orange oil. The crude product was 
purified by flash chromatography on silica gel (50 

15 g) eluting with 15% EtOAc/hexane to give title 
conpound (230 mg, 76%) as a yellow glass. 



Following the procedure in Example 418 Part 
C compound (230 mg, 0.447 mmol) was hydrogenated and 
then acylated with Example 415 Part A compound to 
give title compound (234 mg, 72%) as a white foam. 



D. 




20 



25 



MS (ES, + ions) m/z 733 [M+H] . 

Anal. Calcd for C4oH 34 F 6 N403 + 0.5 H 2 0: 



C, 64.77; H, 4.76; N, 7.55; F, 15.37 
Found: C, 64.70; H, 4.60; N, 7.28; F r 15.16. 
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Example 422 

CF 3 




A mixture of Example 416 Part B compound 
(400 mg, 1.11 mmoles) , 5-nitrophenyldiamine (173 
mg, 1.11 mmoles) and 2, 3-dichloro~5, 6-dicyano-l, 4- 

10 benzoquinone (DDQ) (256.3 mg, 1.11 mmoles) in dry 
(5.0 ml) was stirred at room temperature for 
25 hours and stripped to dryness. The crude ~ 
mixture chroma tographed on a silica gel column 
(Merck), eluting the column with CH2Cl2:EtOAc (3:1) 

15 to give title compound as a light brick-red solid 
foam (313 mg, 57.1 %) . 

TLC : Rf 0.47 (Silica gel; EtOAc:CH2Cl2~6 :4; UV) 
B. 



20 




A solution of Part A compound (308 mg, 0.62 
mmole) in dry CH3OH (15 ml) was treated with 10% 
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Pd/C (60 nig) and hydrogenated (balloon) at room 
temperature for 19. hours. The reaction mixture was 
diluted with CH3OH (15 ml) and filtered through a 
celite pad in a millipore unit, washing the pad 
5 well with CH3OH (3x) . The combined filtrates were 
evaporated to dryness and dried in vacuo to give 
the crude amine as a syrup (281.7 mg) . 

The amine was dissolved in dry CH2CI2 (8.0 
ml) , treated with 4 ' - (trif luoromethyl) -2-biphenyl- 
10 carboxylic acid (167 mg, 0.65 mmole) , HOBt*H20 (86 
mg, 0.64 mmole) and EDAC (133.4 mg, 0.68 mmole) and 
stirred at room temperature for 20 hours. The 
reaction mixture was partitioned between EtOAc (2 x 
25 ml) and saturated NaHC03 (4.5 ml) and the 
15 combined organic extracts were washed with H2O (3x) 
and brine, dried (anhydrous Na2S04) , filtered, 
evaporated to dryness and dried in VfrCUQ ■ The 
crude product mixture was chromatographed on a 
silica gel column (Merck) , eluting the column with 
20 EtOAc:Hexane mixtures (1:2; 4:1) to give the clean 
f ree bas^Tl65 . 7 mg , 3773 % )"." 

This adduct (136 mg, 0.19 mmole) was 
dissolved in dry dioxane (1.7 ml), treated with 4.0 
M HCl/dioxane (0.17 ml, 3.5 eq) , swirled for a few 
25 minutes then diluted with dry Et20 (25 ml) , 

scratching the solids as they formed. The mixture 
was filtered and the solids washed with dry Et20 
(2x) to give title compound as a solid (123 mg, 
m.p. 170-180°C, shrinking commencing at 150°C) . 



MS: (M + H) + = 713. 

Anal. Calc'd for C40H30F6N4O2'HCl*0 . 9 H2O: 

C, 62.77; H, 4.32; N, 7.32; Cl, 4.63; F, 

14.89 

35 Found: C, 62.73; H, 4.00; N, 7.22; Cl, 4.60; F, 



30 



14.51 
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Example 4 33 
9-{3-n4-Methy1-5-[[[44trifluorom^^^ 

2-pyridinyl]oxy]propyO-N-(2,2,2-trifluoroethyl)-9H-1luorene-9'Caitoxam 




To a stirred solution of Example 417 Part B 
compound (7.0 g, 20.0 mmol, dried with toluene) in 

10 200 mL of dry THF at 0°C under argon was added 
triphenylphosphine (7.9 g, 30.0 mmol) and 2- 
hydroxy-4-methyl-5-nitropyridine (3.7 g, 24.0 mmol) 
followed by the dropwise addition of diisopropyl 
azodicar-boxylate (DIAD) (5.9 mL, 30.0 mmol). The 

15 reaction mixture was stirred at 0°C for 1 h and 

quenched with sat. NaHC03 (70 mL) and concentrated 
to remove THF. Water (300 mL) was added and the 
mixture was extracted with EtOAc (3 x 150 mL) . The 
combined organic layers were washed with H2O (100 

20 mL) and brine (100 mL) , dried over Na2S04 and 

concentrated in vacuo to give a viscous oil. Flash 
chromatography on Merck silica gel K-60 (800 g) 
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eluting with EtOAc/hexane (0.5:9.5 to .1 : 4 ) provided 
4.0 g (41%) of title compound as foam. 

B. 



5 




A mixture of Part A compound (1.5 g, 3.09 
mmol) and 10% palladium on carbon (200 mg) in ethyl 
acetate (30 mL) was hydrogenated (balloon pressure) 

10 at RT for 24 h. TLC showed the presence of some 

starting material; therefore an additional quantity 
of 10% Pd/C (25 mg) was added and hydrogenation was 
continued for 12 h longer. The catalyst was 
removed by filtration through nylon 66 filter, and 

15 — concentrated in vacuo to give crude "amine . "To"the" 
stirred solution of clear amine in Et20 (100 mL) 
was added 4N HCl in dioxane (2.8 mL, 10.7 mmol) . 
The separated solid was diluted with Et20 (50 mL) 
and collected, dried in vacuo (0.5 mm) at RT for 3 

20 h to give title compound (1.53 g, 94%) as off white 
solid. 
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C. 




To a solution of crude Part B compound (106 
5 nig, 0.2 mmol) and triethylamine (150 |XX, 1.0 ramol) 
in CH2CI2 (5 mL) at 0°C was added dropwise 220 \ll 
of 1.0 M 4'-(trifluoromethyl)-2-biphenyl acid 
chloride solution in CH2CI2 (0.22 mmol). The 
reaction was stirred at 0°C for 1 h. 
10 Dichloromethane (20 mL) was added and the solution 
was washed with sat. NaHC03 solution (2x5 mL) , 
then dried over Na2S04 and concentrated to give 190 
mg of foam. Purification by flash chromatography 
on Merck silica gel K-60 (5 g) eluting with 
15 EtOAc/hexane (1:4 to 3:7) provided title compound 
(110 mg, 78%) as foam. 

MS (ESI, + ions) m/z 704 (M + H) . 

20 Example 424 

9-[4-[2-(4-Morpholinyl)-4-M^^ 

1 H-benzimidazoM -yl}butyl]-N-(2,2 l 2-trifiuoroethyl)-9H4luorene-9-^rt>oxamide. 
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A. 




N0 2 



To a solution of 3-nitro-l, 2-benzenediamine 
5 (5.36 g, 35 mmol) in 300 mL of dry THF cooled at 
0°C was added Et3N (10.95 mL) , followed by dropwise 
addition of phosgene /toluene (1.93 M, 20 mL, 38.5 
mmol) . After addition, the resulting suspension 
was stirred at room temperature overnight, then 
10 filtered. The collected solid was washed with H2O 
(4X), dried over P2O5 in vacuo for 2 days to give 
3.98 g (63% yield) of title compound as a brown 
solid. 

15 B. 




N0 2 



A suspension of Part A compound (3.583 g, 
20 mmol) in 70 mL of POCI3 was refluxed at 120°C 

20 for 3 hours, then a stream of HCl gas was bubbled 
through a gently refluxed suspension for 2 more 
hours. After cooling to room temperature, the 
reaction mixture was concentrated in vacuo to 
dryness. The obtained residue was dissolved in 

25 H 2 0, adjusted pH to 6 with 10% aqueous NH4OH, then 
extracted with EtOAc (3X) . The combined EtOAc 
extracts were washed with H2O (2X) , brine, dried 
over MgS04« The filtrate was concentrated and the 
residue was absorbed on Celite, then 

30 chromatographed eluting with 25% EtOAc/hexane to 
give 2.785 g (71% yield) of title compound as a 
light yellow solid. 
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To a solution of Part B compound (2.785 g, 

5 14.10 mmol) in 30 mL of anhydrous DMF was added 
7.20 g (16.92 mmol) of Example 273 Part A (2) 
compound, followed by potassium carbonate (3.90g, 
28.20 mmol) . The resulting suspension was stirred 
at room temperature under argon for 64 hours, then 

10 partitioned between EtOAc/H20. The aqueous phase 
was extracted with EtOAc (3X) , the combined EtOAc 
extracts washed with water (3X) , brine, dried over 
MgS04. The filtrate was concentrated in vacuo to 
give a beige colored solid, which was triturated 

15 with EtOAc (2X) , dried in air to yield 2.3 g of 
title compound as an off-white solid. The EtOAc 
washings were concentrated and the residue 
triturated with EtOAc, and the process repeated to 
afford 1.9 g more of title compound. The EtOAc 

20 washings from last trituration were concentrated 
and the residue absorbed on Celite, then 
chromatographed eluting with 20-50% EtOAc /hexane to 
give additional 0.4 g of title compound (total 4.6 
g, 60% yield) as a light yellow solid. 
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A solution of Part C compound (109 mg, 0.20 
mmol) in neat morpholine (1 mL) was heated at 45°C 
under argon for 20 hours, then concentrated to 
dryness, the residue chromatographed eluting with 
5 50-70% EtOAc/hexane to give 123 mg (100% yield) of 
title compound as a yellow foam. 

E. 




10 

A suspension of Part D compound (115 mg, 
0.2 mmol) and 45 mg of 10% Pd/C in EtOH/EtOAc 
(1:1, 4 mL) was hydrogenated under a hydrogen 
balloon for 3.5 hours, then filtered. The filtrate 

15 was concentrated, the residue stripped with CH2CI2 
(3X) , dried in vacuo to give 110 mg (100% yield) of 
title compound as a white foam. 



F . 




To a solution of Part E compound (110 mg, 
0.2 mmol) in 0.5 mL of CH2CI2 cooled at 0°C was 
added a 1.0 M solution of Example 415 Part A 
25 compound in CH 2 C1 2 (0.24 mL) , followed by Et 3 N (35 
(XL) . The resulting mixture was stirred at room 
temperature under argon overnight, then diluted 
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with EtOAc , washed with water, brine, dried over 
MgS04- The filtrate was concentrated iri vacuo , the 
obtained residue absorbed on Celite, 
chromatographed eluting with 20-60% EtOAc/hexane to 
5 give 110 mg of title compound as a white foam, 
which was lyophilized in MeOH/H 2 0 to give 100 mg 
(61% yield) of title compound as a white powder. 

MS: (electrospray, + ions) m/e @ 812 (M+H) . 
10 MS: (high resolution) Calcd for C45H40N5F6O3 (M+H), 
812.3055 
Found: 812.2994. 

Example 425 

Q-^-p-Methyl-A-Imethyltt^-ttrif luoromethy1)[1 ,1 '-biphenyl]-2-yl]carbonyl]amino]- 
t c 1 H-benzimtdazol-1 -y1]butyl]-N-(2 f 2,2-trifluoroethyl)-9H'f luorene-9-carboxamide. 



A 




NHMe 

20 

Acetic anhydride (472 jiL, 5 mmol) was added 
to formic acid (5.0 mL) at 0°C. The reaction 
mixture was stirred at 0°C for 30 min, and a 
portion (1.9 mL, 1.9 mmol) was added slowly to a 
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solution of Example 410 Part C compound (300 mg, 
0.61 mmol) in THF (0,5 mL) at 0°C. After 30 min, 
the reaction mixture was partitioned between EtOAc 
(20 mL) and saturated NaHC03 (20 mL) , and the 

5 organic layer was washed with saturated NaHCC>3 (5 
mL) and brine (5 mL) , dried over Na2S04, and 
concentrated to give 189 mg of the formamide. 

Lithium aluminum hydride (515 JlL, 1 . 0M in 
THF, 0.515 mmol) was added dropwise to a solution 

10 of a portion of the formamide (312 mg) in THF (3 
mL) at 0°C. The cooling bath was removed / and the 
reaction mixture was stirred at RT for 30 min. 
Following a quench with H 2 0 (0.5 mL) , 1M sodium 
potassium tartrate (5 mL) was added, and the 

15 reaction mixture was stirred at RT vigorously for 2 
h. The reaction mixture was extracted with EtOAc 
(2 x 10 mL) , and the organic extracts were washed 
with brine (5 mL) , dried over Na2S04, and 
concentrated to give 110 mg of an opaque oil. The 

20 crude product was purified by flash chromatography 
on silica gel (35 g) eluting with a step gradient 
of 60% to 80% EtOAc/hexane to give title compound 
(280 mg, 89%) as a yellow foam. 




Following the procedure in Example 418 Part 
C, Part A compound (218 mg, 0.431 mmol) was 
30 acylated with Example 415 Part A compound to give 
title compound (289 mg, 89%) as a white foam. 
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MS (ES, + ions) m/z 741 [M+H] . 

The following additional compounds were 
5 prepared employing procedures described 
hereinbefore . 



Example 426 
9-t5-IBis(3^yanopropoxy)pho^^ 
9H-fluorene-9-carboxamide. 




10 

MS (ESI, + ions): 576 (M+H), 593 (M+NH4) 



Example 427 
9-[4-(Dipentylamino)butyl]-N-^ 
9-carboxamide, monohydrochloride. 



15 



MS (electrospray, - ions) m/z 503 (M+H) . 



Example 428 
9-[4-(Dipentylamino)butyl]-N-(2 ( 2 f 2-tiifluoroethyl)-9H-fluoren^ 
9-carboxamide, N-oxkJe. 




20 

MS (electrospray, - ions) m/z 519 (M+H) . 
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Example 429 
9-[3-[[2-n2-(2-Pyridiny»)benzoyl]amino]-5-pyridinyl]amino]propyI]-N- 
(2 f 2,2-trifluoroethyl)-9H-fluorene-9K;arboxamide f dihydrocholoride. 





MS (ESI-NH3, + ion) 622 [M+H] ; (-ion) 620 [M-H] . 



10 



Example 43 Q 

[5-[9-[[(2,2,2-Ti1fluoroethyl)amm^ 
acid, bis(2-pyridinyimethyl) ester. 




MS (ESI, + ions): 624 (M+H). 



Example 431 
[5-[9i[(2,2 t 2-Tnfluoroethy0am 
acid, bis(2-methylpropyl) ester. 




MS (ESI, + ions): 554 (M+H), 571 (M+NH4) 



15 
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Example 432 
[5-[9^(2,2,2-Trifluoroe%l)amino]cato^ 
acid, bis(2,2-dimethylpropyl) ester. 




H 3 C CH 



MS (ESI, + ions) : 582 (M+H) , 599 (M+NH 4 ) . 



[5-[9-[[(2,2,2-Trifluoroethyl)amino]carto^ 
acid, bis(tetrahydro-2H-pyran-2-ylmethyl) ester. 




10 



MS (ESI, + ions): 638 (M+H) , 655 (M+NH4) . 



Efcawple 434 

9-[4-[4-(Benzoy!amino)phenyllbutyl]-N-(2 t 2,2-trifluoroethyO"9H-fluorene- 
9-carboxamide. 




MS (electrospray, + ions) m/z 543 (M+H) . 



15 
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Example 435 
9-[4-[4-[Q1-(Pheriylme%l)-2-pi^ 

N-(2,2,2-tr»fluoroethyl)-9H-fluorene-9-carboxamide, monohydrochloride. 




MS (electrospray, + ions) m/z 640 (M+H) . 



Example 436 

[5-[9-tt(2 t 2,2-Trifluoroethyl^ 

acid, bis(tetrahydrof uran-2-ylmettiyl) ester. 




MS (ESI, + Ions): 610 (M+H) , 627 (M+NH4) ; (-ion) 
10 608 (M-H). 



Example 437 
9-[4H4-n2-(4-Morpholinyl)benzoyQ 
QH-fluorene-g-carboxamide, monohydrochloiide. 




15 MS (electrospray, + ions) m/z 628 (M+H) 
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Example 43 R 
9-[6-(Dibutylamino)-6-oxohexylJ-N-(2 l 2 i 2-trifluoro^ 
ethyO-9H-fluorene-9-rarboxamkte. 




MS (ESI, + ion): 517 (M+H) 



Example 439 
9-[5-(3-Oxo-2 l 4-dioxa-3-phosphaspiro[5.5]undecan-3-yl)pentyll- 
N-(2 f 2,2-trifluoroethyl)-9H*fluorene-9-cart}oxamide. 




MS (ESI, + ion) : 550 (M+H) 



10 



- 380 - 



WO 97/26240 



PCT/US97/00587 



Example 440 
[5-[9-[[(2,2,2Trifluoroethyi)amino]ra 
acid, bis(2-pyridinylmethyl) ester. 



MS (ESI, - ion) : 622 (M-H) . 

5 

EKffinpiLe 441 

Q-tS-IAcetyip-d^'^tritluoromethylHI , 1 '-biphenyl]-2-yl]carbonyl]amino]-5- 
pyridinyl]amino]propyl]'N-(2 1 2 1 2-trifluoroethyl)-9H4luorene-9*carboxamid^ 

CF 3 




MS (M+H)+ @ 731. 



[5^9-[[(2 ( 2,2-Trifluoroethyl)amino]carto^ 
acid, bisf2-(2-pyridinyl)ethyl] ester. 




Example 443 




MS (ESI, + ion) : 652 (M+H) . 



15 
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Example 443 

N-t^Z^-TrlfluoroethyO-^p-te-^'-tl ,1 ,1-trifluoromethyl)[1 ,t'-biphenyl]-2- 
yl)carbonyl]aminoJ-1 H-benzimidazol-1 -yllpropyQ^H-fluorene-^arboxamide, 
monohydrochloride. 




MS: (M+H) + = 713. 

5 

Example 444 
N-(2,2.2-Trffluoroethyl)-9-[3-[5-^^^^ 
yl]cartonyl)amino]-1 H-benzim^ 
monohydrochloride. 




MS: {M+H) + @ 703. 

15 
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Efrgflple 445 
9^3-[[2-[[2-(4-Morpholinyl)benzoyl^ 
N-(2 t 2,2-trlfluoroethyl)-9H-fluorene-9-carboxamide. 




>HCI salt 



MS: (M+H) + @ 630. 



Example 447 
[5-[9-[[(2,2,2-Trifluoroethyl)amino]ra^ 
acid, bis[2-[1-(triphenylmethyl)-1H-imidazol-2-yl)ettiyl] ester. 




10 



MS (ESI, + ion): 1114 (M+H) . 



Example 448 
9-[3-[[2^(2 f 5"Dichlorobenzoyl)amino]-5-pyridinylJamino]propyl}- 
N-(2,2,2-trlfluoroethyI)-9H-fluorene-9-carboxamide. 
r CF 3 

'NH 

9 CI 




MS: (M+H) + @ 613. 



15 
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Example 449 

l5-[9-n(2 ( 2,2-Tnfluoroethy^ 
acid, bis(4-pyridinylmethyl) ester. 




MS (ESI, + ion): 624 (M+H) . 



Example 450 
(MH[(2,2 f 2-Trifluoroethyl)amira^ 
acid, bis[3-(2-pyridinyl)propyl) ester. 




10 



MS (ESI, + ion) : 680 (M+H) 



Example 451 
9-[3^5-n(2,5-Dichloropheny0sulfonyl]amino]-2-pyridinyl]oxy]propyl]- 
N-(2,2 l 2-trifluoroethy!)-9H-fluorene-9-cartx)xamide. 
r CF 3 

.NH 0 





MS: (M+H) + 0 650; MW 649. 



15 
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Example 452 

9^3-[[5-K(2-Phenoxyphenyl)sulfonyl]amino]-2-pyridinyl)oxy]propyl)- 
N^a^^-trifluoroethyl^H-fluorene-Q-cartyoxamide. 




X) 




MS: (M+H) = @ 673 



10 



Example 453 
N-(2 l 2,2-Trifiuoroethyl)-9-[3-n5-[[I4 , -(trif luoromethyl)[1 ,1 '-biphenyQ- 
2-^]sulfonyl]amino>2i)yrkJinyl)oxy]propy^N-(2,2 t 2-trifluoroethyl)- 
9H-fluorene-9-carboxamide. 

? F 3 





MS: (M+H) + @ 726. 



Example 454 

[5-[9fl(2 t 2,2-Trifluoroethyl)am 

acid. bis[3-(6-methyl-2-pyridinyl)propyl] ester. 




MS (ESI, - ion): 706 (M-H) 



15 
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Example 455 
9-t3-[[5-(Benzoylamino)-3-methyl-2-pyridinyl]- 
oxy]propyll-N-(2 ( 2 f 2-trifluoroethyl)-9H-fluorene- 
9-carboxamide, monohydrochloride. 




•HCI 



MS (ESI, + ion) : 560 (M+H) . 



Example 456 
9-[3-[[5-[(([1 .1 •-BiphenylJ-a-yOcartwnylJamino]- 
3-methyl-2-pyridinyl]oxy]propyfhN-(2 f 2 t 2-trifluoro- 
ethyO-9H-tluorene-9-carboxamkJe, monohydrochloride. 




HGI 



MS (ESI , + ion): 636 (M+H). 



Example 457 
[5-[9-[I(2 f 2 l 2-Trifluoroethyl)amino]carbonyl]- 
9H-fluoren-9-yllpentyl]phosphonic acid, 
bis 2-(1H-imidazol-2-yl)ethyl ester. 




MS (ESI, + ion) : 63 0 (M+H) . 
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Example 458 
N-(2 > 2,2-Trifluoroethyl)-9-[3-[5-[n4 , -(trif luoromethyl)[1 , 1 •-biphenyl]- 
2-yl]sulfonyl]amino]-1 H-benzimidazol-1 -yl]propyl]-9H-fluorene-9- 
carboxamide. 

r CF 3 F ^ 





5 MS: (M+H) + & 749; (M-H) @ 747. 



Example 453 
9-[3-[[3-Methyl-5-[(2-phenoxybenzoyl)amino]-2-pyridinyl]oxy]propyl]- 
N-(2 f 2,2-trifluoroethyl)-9H-fluorene-9-carboxamide. 




10 MS (ESI, + ion) : 652 (M+H) . 



Example 460 
9-[3-[[3-Methyl-5-[I2-(2-pyrid^ 
N-(2 t 2,2-trifluoroethyl)-9H-fluorene-9-carboxamide. 




15 MS (ESI, + ion): 637 (M+H) 
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Example 461 

[5-[9-[[(2 l 2,2Trifluoroethyl)am^ 

acid, bis[(6-methyl-2-pyridiRyl)methyl] ester. 



MS (ESI, + ions): 652 (M+H) . 

5 

Example 462 
9-[3-[[3-Methy1-5^2-(4-rrorphol^ 
N-(2,2 f 2-trifluoroethyl)-9H-fluorene-9-carboxamide. 



MS (ESI, + ion): 645 (M+H). 

10 

gyample 463 

9-l3-[l5-lMethylH4 1 -^ 
pyridinyl]oxy]propyl]-N-(2,2,2-tr^ 






MS: (M+H) + @ 704, (M-H) & 702. 



15 
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Example 464 
9-[3-[2,3-Dihydro-3-memyl-2-M^ 
2-yl)carbony1]amino]-1 H-bena 
9H-fluorene-9-carboxamide. 




MS: <M+H) + @ 759+ 



9-(4-[[5-(Berizoylamino)-2-pyridinyl]oxy]butyl]-N-(2 f 2,2-trifluoroethyl)* 
9H-fluorene-9-carboxamide. 




MS (ESI, + ion) : 560 (M+H) . 

10 

Example 466 
9-[4-[[5-[(2-Phenoxybenzoyl)amino]-2-pyridinyl]oxy]butyI]-N-(2,2 t 2- 
trifluoroethyl)-9H-fluorene-9-carboxamide. 




MS (ESI, + ion) : 652 (M+H) . 

15 

Example 467 
9-[3-[[5-[[{4 , -Ch!oro(1 , 1 ^biphenyl]-2-y0carbonyl]amino]-4- methyl- 
2-pyridinyl]o)cy]propyl]-N-(2,2,2-trifluoroethyl)-9H-1luorene-9- 
carboxamide. 
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Example 468 

Q-ta^-tMethynhioJ^mA'-ttrif luoromethyl)[1 , 1 -biphenyl]-2-yl]carbonyl]amino]- 
1H-benzimidazol-1-yl]propyl]-N-{2,2,2^ 



o r CF * s ^ch 3 

^ .NH 




MS : (M+H) + „ @ 759 . 



10 Example 469 

9-l3^2-(Methylthio)-6-[l[4 , -(trifluoromethyl)[1,1 t -biphenyl]-2-yl]^ 

1 H-benzimidazoM -yl]propyJJ-N-(2 f 2 J 2-tri«uoroethyl)-9H-f luorene-9-carboxamide. 




MS: (M+H) + @ 759. 



15 
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Example 470 

9-[3-[[1 -Methyl-S-^'-OntluoromethyOIl ,1 '-biphenyll^-yOcarbonyQamino]- 

1H-benzimjda20l-2-ylJthio]propyn-N-(2 # 2 P 2-trifluoroethyl)-9H-fluorene-9- 

carboxamide. 




MS: (M+H) + @ 759, 



9-[3-[[1 -Methyl-e-tn^'Orif luoromethyl)[1 ,1 '-biphenyl]-2-yl]carbonyJ]amino]- 

1H-benzimkJazol-2-ynthio]propyO-N-(2 l 2,2-trifluoroethyl)-9H-fIuorene^ 

carboxamide. 




MS: (M+H) + @ 759. 

io_ - 

Example 472 
H4-n5-B(4'-Chloro[1 , 1 '-bipheny l]-2-yl)carbonyl]aminoM-methy I-2- 
pyridinyl]oxy]butyl]-N-(2 l 2 f 2-trifluoroethyl)-9H-fluorene-9-carboxamicJe. 




MS (ESI, + ion) : 684 (M+H) . 



-391 - 



WO 97/26240 




T/US97/00587 



MS (ESI , + ion): 684 (M+H) . 



5 Example 474 

9-[3-[2-[(2-Pyridinylmethyl)thio]-5-[[I4 , -(trif luoromethyl)[1 ,1 *-biphenyl]-2- 

yl)carbonyl)amino]-1H-benz™ 

9H-fluorene-9-carboxamide. 




MS: (M+H) + @ 836; (M-H) - @ 834. 



10 Example 475 

9 -t3-l2-[(2-Pyridinylmethyl)thiol-6-[II4 # -(trif luoromethyl)[1 .1 '-biphenyt]-2- 

yl]cartx>nyl]aminoH^^^ 

9H-fluorene-9-cartx>xamWG. 




MS: <M+H) + @ 836; (M-H) - © 834. 

- 392 - 



WO 97/26240 




PCT/US97/00587 



Example 47 § 

9-[3-[2-[(2-Pyridinylme^ 

y1]cait)onyl]amino]-1 H-benzimidazol-1 -y!]propyl]-N-(2,2,2-trif luoroettiyl)- 
9H-fluorene-9-carboxamide. 




5 MS: (M+H) + @ 836; (M-H) - @ 834. 



Example 477 
9-[3-[2-[(3-Pyridinylme%l)thio]-^ 

yl]cart)onyl]amtnoH H-benzimidazol-1 -yl]propyl]-N-{2,2 f 2-trif luoroethyl)- 
9H-fluorene-9-carboxamide. 




10 MS: (M+H) + @ 836; (M-H) - @ 834. 



Example 478 
9-[4-[4-[[2-(2-Pyridinyl)benzoyl]amino]-1 H-imidazol-1 -yi]butyl]-N- 
(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide I dihydrochloride. 




- 393 - 



WO 97/26240 



7US97/00587 



MS: (M+H)+=610. 



jfrgigple 479 
N-(2 ( 2,2-Trifluoroethyl)-9-[4-[5-[t[4 , -(trifluorometh- 
yl)[1 ,1 -biphenyll-2-yl]cart>onyl]amino]-1 ,3-dioxan- 
2-yl]butylj-9H-fluorene-9~carboxamide, isomer A. 




5 "Isomer A" 

MS (electrospray, - ions) m/z 697 (M+H) . 



Example 480 
N-(2,2 t 2-Triftuoroethyl)-9-t4-[5-I[[4 , -((rifluorometh- 
yl)[1 ,1 -biphenyI]-2-yl]cart)onyj]amino]-1 ,3-dloxan- 
2*yl]butyl]-9H-fluorene-9-carboxamide f isomer B. 




10 "Isomer B" 



MS (electrospray, - ions) m/z 697 (M+H) , 



ExaropJ-e 49J- 

(5R)-N-(2 l 2.2-Trifluoroethyl)-9-[4-[5-[[[4 , -(trHluoromethyl)(1 ,1 '-biphenylj- 

2-yl]carbonyl]amirK>]-1 f 3K>xatto^ 

isomer A. 




15 ISOMER A 

MS (electrospray, - ions) m/z 713 (M+H) . 



- 394 - 



WO 97/26240 




TCT/US97/00587 



Example 482 
(5R)-N-(2 r 2,2-Trifluoroethyl)-9-^ 
2-yl]cart>on^]amino]«1 , 3-oxathian^ 
isomer B. 




ISOMER B 

MS (electrospray, - ions) m/z 713 (M+H) . 



gxawple 493 

9-[3-[5-(Benzoylamino)-1H-benzimidazo!-1-yl]propyl]-N-(2,2 t 2-trifluoroethyl)- 
9H-fluorene-9-carboxamide, monohydrochloride. 




Example 484 
N-(2,2 f 2-Trifluoroethyl)-9-[4.[4-[IIt4'-(trif luoromethyl)[1 ,1 '-biphenyl]- 
2-yl]carbony IJamino]methylJ-1 H-imidazol-1 -yl]butyl]-9H-f luorene- 
9-carboxamide, monohydrochloride. 




•HCI 



MS (M+H) + = 691. 

15 



- 395 - 



WO 97/26240 



7US97/00587 



EfoflTOPle 485 

N-ta^^-TrifiuoroethyD-a-H-IS-HI^-d ,1 ,1 4rffluoromethyl)[1,1'-biphenyl]-2- 
yl]carbonyl]amino]-1 H-benzimidazol-1 -yl]butyl]-9H-f luorene-9-carboxamide, 
monohydrochloride. 




•HCl 



MS (M+H) + = 727. 

5 

EftamLe 486 

9-t445-(Benzoylamino)-1H-benzimidazol-1-y0butyl]-N-(2 l 2 I 2-trifluoroeth 
9H-fluorene-9-carboxamide ? monohydrochloride. 




MS (M+H) + = 583. 

10 

Example 487 

N-ta^^-TrifluoroethyO-g-tA-ie-^l ,1 1 1 -trifluoromethyl)[1 ,1 '-biphenyl]-2- 

y|]catfconyi]amino]-1H-benzimidazo^^ 

monohydrochloride. 




•HCl 



CF 3 



- 396 - 



WO 97/26240 



PCTAJS97/00587 



MS (M+H) + = 727. 



Example 488 
N-(2,2,2-Trifiuoroethyl)-9-[446^^ 
yl]cart>ony!]aminol-9H-puri^^ 




MS: (electrospray, + ions) m/z 729 (M+H) . 



Example 489 
N-(2,2,2Trifluoroethyl)-9-[H^ 
yf]carbony1]amirK>]-9H-purin-9-ynpro^^^ 



10 




MS: (electrospray, + ions) m/z 715 (M+H). 



Example 490 
N-(2,2,2-Trffluoroemyl)-9-tt^ 
2-^]carbonyflamino]-1 H-benzimtt^ 
9-carboxamide, monohydrochloride. 



15 




MS: (M+H) + @ 745. 



- 397 - 



WO 97/26240 



TAJS97/00587 



Example 491 
9-[4-[5-Metboxy-2-methyM 

yl]carbonyl]amino]-1 H-benzimidazol-1 -yl]butyl]-N-(2, 2,2-trifluoroethyl)- 
9H-fluorene-9-carboxamide. 




MS: (electrospray, + ions). 

5 



Example 492 
N"(2 t 2,2-Trifluoroethyl)-9H4-[7-[n44trifluoromethyl)[1 , 1'-biphenyl]-2- 
yl]carbonyl]amino]-1 H-benzimidazol-1 -yi]butyl]-9H-fluorene-9-carboxamide. 




MS: (electrospray, + ions) m/z 727 (M+H) * 

10 

Example 493 

9-[3-[5-p-(2-Benzothiazolyl)benzoyQamino]-1 H-benzimidazol-1 -yl)propyl]- 
N-(2,2 f 2-trifluoroethyl)-9H-fluorone-9-caiboxamide l monohydrochloride. 




MS: (M+H)+ =702. 

15 



- 398 - 



% 



WO 97/26240 




PCT/US97/00587 



Example 494 

^2,2£-Trifluoroethyl)^ 

2-ylJcarbonyl]aminoJ-1 H-benzimldazol-1 -yl]propy!]-9H-fluorene- 
9-carboxamkte. 




MS; (electrospray, + ions) m/z 713 (M+H) . 



Example 495 
N-(2,2,2Trif luoroethyO-Q-IS-ir-HK-ftrif )uoromethyl)[1 ,1 '-biphenylj- 
2-yl]carbonyl]amino]-1 H-benzimid-azoM -yl]propyl]-9H-f luorene- 
9-carboxamide. 




MS: (electrospray, + ions) m/z 713 (M+H) . 

10 



« 399 - 



WO 97/26240 



IYUS97/00587 



Example &Sfi 
N-(2 l 2,2-Ti1fluoroethyl)-9-[3-[5-a[4 , -(tiiHuoromethyl)[1 ,1 '-biphenyl]-2- 
yl]caifconyl]amino]-1 H-indazol-1 -yl)propyl]-9H-fluorene-9-cart)oxamide. 




MS: <M+H) + = 713. 



9-[4-[1 .a-Dihydr^-oxo^-IttA'-ftrifluoromethyOtl ,1 '-biphenyl]-2-yl}carbonyl]amino]- 
2H-benzimidazoL2-ylJbutyt]-N-^ 




10 MS: (electrospray, + ions) m/z 743 (M+H) - 



Example 498 
N-(2 t 2,2-Trif luoroethyO-^MS-tn^^trif luoromethyl)[1 , 1 '-biphenyl]- 
2-yl]cartK>nyl]amino]-1H-benzimda^o!-2-yl]butyl]-9H-fluorene- 
9-carboxamide, monohydrochloride. 




NHCH 2 CF 3 



HN'X^ O 




•HCI 



15 MS (M+H) + = 727. 



- 400 - 



WO 97/26240 



lpCT/US97/00587 



BamBlfi 499 

g-ia-lZ-Methyl-B^^trifluoroiTiethylJII.I'-biphenyll^-yllcaibonyllaminoJ- 
1 H-benzimidazol-1 -yl]propyl]-N-(2 1 2,2-trifluoroethyl)-9H-fluorene- 
9-carboxamida, monohydrochloride. 

Q ^-cf, 

• nh r 

.An 



•HCI 





5 MS: {M) + @ 726. 



^i^nple 500 

9-[4-t2-MethyJ-5-[n4'-(trif luoromethyl)[1 ,1 '-biphenylJ-2-yl]carbonyl]amino]-1 H- 
benzimidazol-1-yllbutyl]-N-(2,2 ( 2-trifluoroethyD-9H-fluorene-9-cart>oxamidG. 




10 MS: (M) + . 



Rumple 501 
g-p-n-Methyl-S^-Ctrifluorometh^ 
benzimdazol-2-yl]propyfl^-(2.2,2-^^ 

9 p 3 




15 MS (M+H) + = 727. 



- 401 - 



WO 97/26240 



VUS97/00587 



Eremrole 502 

9-[3-[1 -Methyl-e-I^'-ftrifluoromethylJfl , 1 '-biphenylha-yljcarbonyljaminoj-l H- 
benzimdazol-2«yl]propyQ-^2 f 2,2-tr^ 




MS {M+H) + = 727. 



^O-tS-tffa'.S'-BisOrifluoromethytjn , 1 '-bipheny IJ-2-yiJcarbortylJaminol-1 H- 
benzimidazoM -y!]propyl]-N-(2 f ^^ 




MS: (M) + & 780. 



10 



15 



N-(2 t 2,2-Trifluoroethy!)-9-[3-[5-[[i:3 l -(trifluoromethyl)[1 ( 1 '-biphenyij- 
2-yl]carbonyl]aminol-1 H-benzimidazoM -yJ]propyl]-9H-fluorene- 
9-caiboxamide. 




MS: (M) + @ 712. 



Example 505 
N-(2,2,2-Trifluoroethyl)-9-[3-^^ 

2-yl]carbonylJamlrK)]- 1 H-benzimidazol-1 -yi]propyl]-9H-fluorene- 
9-carboxamide. 



- 402 - 



WO 97/26240 



•CT/US97/00587 




MS: (M) + 0 728. 

]Ry ample 506 
9-[[5-(Diethoxyphosphiriyi)pe^ 
5 9-carboxamide. 




s 

CH 3 

MS (ESI , + ions): 498 (M+H) , 515 (M+NH4) - 



Example 507 

trans{3-[9-n(2,2 t 2-Trifluoro^ 

[[[^-(trifluoromethylJII ,1 '.biphenyl]-2-yl]cart>onylJamino]cyclohexyl]carbamic 
acid, phenylmethyl ester. 




trans isomer 



MS (ES, + ions) m/z 845 IM+NH4] . 



Example 508 

trans-N-(2,2 f 2-Trifluoroethyl)-9-l3-{I4-[[I4 , -(trif luoromethyl)[1 ,1 '-biphenyl]- 

2-yl]caitony1]amino]cyclohexyl]amino]propyl]-9H-fluorene-9^rboxamide, 

monohydrochloride. 



- 403 - 



WO 97/26240 



YUS97/00587 




trans isomer 

MS (ES, + ions) m/z 694 (M+H) 



trans-943-[[4-(Benzoylamino)cydohexy^^ 
9H-fluorene-9-carboxamide, monohydrochloride. 




MS (ES, + ions) m/z 550 [M+H] 



10 



Example 510 

tmns-S^-n^BenzoyiaminoJc^clohexyllmethylaminolpropyll'N-C^a^- 
trtfluoroethy1)-9H-fluorene-9-cartx)xamide f monohydrochloride. 




HCI 



Me' 



MS (ES, + ions) m/z 647 [M+H] . 



15 



Example 5U 
N-(2 i 2.2-Trifluoroethyl)-9-[4-[54[[4 , -(trifluoromethyl)[1 f 1 , -biphenyI]- 
2-yl]carbonyl]amino]-2-pyridinyl]butyl]-9H-fluorene-9-cartx>xamide l 
N-oxide. 



- 404 - 



WO 97/26240 



PCT/US97/00587 




MS (ES, + ions) m/z 704 [M+H] . 



Example 512 
N-fr^-Trffliwroethyl^^P^ 
2-yl]earbony!]amino]-5-pyridinyl]^ 
5 N-oxide. 




MS — ('EST + ions) m/z- 7 04 [M+H] r 



JExample 513 
9-[4-(3-Oxo-2,4-dioxa-3-phosphaspiro[5.5]undecan-3-yl)butylJ- 
N-(2 f 2,2-trifluoroethyl)-9H-fluorene-9-carboxamide. 




MS (ESI, + ion): 536 (M+H). 



Example 514 
N-(2 t 2,2-Trifluoroethyl)-9-[4-[(5-t[[4 , -(tritiuoromBthyl)[1 . 1 '-biphenyf]-2- 
yi]carbonyflamino]-2-pyridinyGoxy]b^ 



- 405 - 



WO 97/26240 




MS (ESI, + ion): 704 (M+H) . 



Example 515 

914fl4-Methyl-5-ffl4'-(trffl^ 
2-pyridiny1]oxy]butyip^^ 




MS (ESI, + io n) : 718 (M+HK 




MS (ESI , + ion): 718 (M+H). 



- 40.6 - 



WO 97/26240 



I PCT/US97/00587 



Example 517 

944-[4-D(7-CMoro[1 ,1 '-biphenyl^-yOcartwnyllaminoJ-l H-benzimidazol- 
1-yl]butylJ^-(2 t 2 f 2-trifluoroethyl)-9H-fluorene-9-carboxamide, 




MS (ESI, + ion): 693 (M+H) . 



Example 518 

9-[4-[4-[I2-(1 ,1 -Dimethylethyl)benzoyl]amino]-1 H-benzimidazoM -yl]butyl]- 
N^a^^-trifluoroethyO^H-fluorene-D-carboxamide. 




10 



MS (ESI, + ion): 639 (M+H) . 



Example 519 

9-[4-[4-[[2-(1 , 1 -DimethylGthyl)bGnzoyl]amino]-2-methyl-1 H-benzimidazol- 
1-ylJbut^-N-(2,2 l 2-trifiuoroethyl)-9H-fluorene-9^rbox^ 




MS (ESI, + ion) : (M+H) . 



15 



- 407 - 



WO 97/26240 



7US97/00587 



Example 520 
N-(2 t 2,2-Tritluoit>ethyl^^ 
2-yl)cartx>ny0aminoJ^-pyridinynb^^ 
monohydrochloride. 




MS (ES, + ions) m/z 688 [M+H] . 



Example 521 
N-(2,2,2-Trifluoroethyl)^ 
yl)[1 , 1 '4)iphenyl]-2-yl]caflX)nyl]amino]-5-pyrldi nyl]- 
butyl]*9H-fluorene-9-carboxamide, monohydrochloride. 




MS (ES, + ions) m/z 688 [M+H] . 

10 

Example 522 
9-[4-[2-(Benzoylamino)-5-pyridinylIbutyIl-N-(2,2,2- 
trifluoroelhyl)-9H-fluorene-9-carboxamide, 
monohydrochloride. 




MS (ES, + ions) m/z 544 [M+H] . 



- 408 - 



WO 97/26240 



PCT/US97/00587 



Erample 523 
9-[4-{4-(Benzoylamino)-1 H-indol-1 -ylJbutyl]-N-(2 t 2,2-trifluoroethyl)- 
9H-fluorene-9-carboxamide. 




MS (ES, + ions) m/z 582 [M+H] . 

5 

Example 524 
N-(2,2, 2-Trifluoroethyl)-9-[4-[2-I[l4Xtri«iJorDmethyl)[1 .1 '-biphenyl]-2- 
yl]rartx>ny0amino)-5i>yrtmidinyl]^^ 
monohydrochloride. 




MS (ES, + ions) m/z 689 (M+H) . 

10 

Example 525 

9-[4-[2-(Benzoylamino)-5i>yrimidinyl^ 
9H-fluorene-9-carboxamide, monohydrochloride. 




MS (ES, + ions) m/z 545 (M+H). 

15 



- 409 - 



WO 97/26240 



7US97/00587 



Example 526 
9-[4-[5-R2-(4-Morpholiny1)benzoylte^ 
9H-fluorene-9-cartx>xamide, dihydrochloride. 




5 MS (ES, + ions) m/z 629 (M+H) . 



Example 527 
944~[5-[[2-(2-Pyridinyl)benzoyl]amino]^^^ 
QH-fluorene^-carboxamide, dihydrochloride. 




10 MS (ES, + ions) m/z 621 (M+H). 



E^ampXe 529 

9-[4-[5-[[[1-(PhenylmGthyl)-2-piperidinyl]carbonyl]amino]-2-pyridinyI]butyll- 
N-(2 ? 2,2-trHluoroethyl)-9H-fluorene-9-carboxamldG f dihydrochloride. 




15 MS (ES, + ions) m/z 641 (M+H) . 



9.[4.[4-[[2-(4-Moipholinyl)benzoyI]amino]-1HHndol-1-y!]butyl]- 
9H-fluorene-9-carboxamide, monohydrochloride. 



-410 - 



WO 97/26240 



I PCT/US97/00587 



10 




MS (ES, + ions) m/z 536 (M+H) 



Example 530 
N-(2,2,2Trifluoroethyl)-9-[3^ 

yl]carbonyf]amino]-1 H-indol-1 -yl]propyl]-9H-fluorene-9*carboxamide. 




MS (ES, + ions) m/z 729 (M+ NH4) . 



Example 531 

N-[1 -[4-[9-[[(2 f 2 f 2-trif luoroethyl)cartx>ny0amino]-9H-f luoren-9-yl]buty1]-1 H-indol- 
4-yl]-1 -(phenylmethyl)»2-piperid»necarboxamide f monohydrochloride. 




MS (ES, + ions) m/z 679 (M+H) 



15 



Example 532 

N-(2.2,2-Trifluoroethyl)-9^3-^ 

yl]carbonyl]amino]-lH-indo!-5-ylJpropyl]-9H-fluorene-9-carboxamide. 



- 411 - 



WO 97V26240 



PCT7US97/00587 




MS (ES, + ions) m/z 729 (M+NH4) . 



10 



Example 533 
N-(2,2,2Trifluoroethyl)-9^34[5^ 
yilrarbonyi]aminoJ-2-pyridin^h^ 

*4 




MS (ES, + ions) m/z @ 706 [M+H] + . 



Example 534 
9-[4-[4-{[2-(2-Pyridinyl)benzoyl]amino]-1 H-indoM -yt]butyl]- 
N-(2,2,24rilluoroethyl)-9H-fluorBne-9-cart)oxamide. 

-NH 




MS (ES, + ions) m/z 659 (M+H) 



15 



Example 535 

N*(2 f 2,2-Trifluoroethyl)-9-t444-[[[4 , -(trlfluoromethyl)[1 ,1 '-biphenyl]^- 
yi]carbonyl]amino]-2H-indazoh2-y^ 



- 412 - 



WO 97/26240 



PCT/US97/00587 




MS: (electrospray, + ions) m/z 727 (M+H) . 



Example 536 

N-(2.2,2-Trifluoroethyl)-^ 
5 yl]carbonyl]amino]-1 H-indazol-1 -yl]butyl]-9H-fluorene-9-carboxamide. 




MS: (electrospray, + ions) m/z 727 (M+H). 



Example 537 
N-(2,2,2-Trifluoroethyl)-H^ 
1 o onyl]amino]-1 H-pyiTOlo[2,3-b]pyridirv1 -y l]buty!J-9H-f luorene-9-cartooxamide. 



- 413 - 



WO 97/26240 PCIYUS97/00587 




10 



9-[3-{2 f 3-Dihydro~5-[[[4'-(trif^^ 

1 H-indoi-1 -yl]propyl]-N-(2,2,2-tiifluoroethyl)-9H-f luorene-9-carboxamide, 
monohydrochloride. 




MS (ESI) m/z [M+H] + @ 714, [M+H] @ 712. 



Example 539 
g-p-p^-Dihydr^^dioxo-S-lttA'^trifluorornethylJll ,1 '-biphenyl]- 
2-yl]carbonyl]amlno]-1 H-indol-1 -yl]propyi)-N-(2,2,2-tiifluoroethy1)- 
9H-tluorene-9-carboxamide. 




MS [M+H] + 0 742, [M-H] " @ 740, (ESI) 



15 



Example 540 

9-[3-[3-(Acetyloxy)-2,3-dihydro-2-oxo-5-t[[4 , -(trifluoromethyl)[1 ,1-biphenyl]- 
2-yl]cart)onyl]aminoJ-1 H-indol-1 -yl]propy!J-N-(2 l 2,2-trif luoroethyl)- 
9H-fluorene-9-carboxamide. 



- 414 - 



WO 97/26240 



7US97/00587 



OAc 




MS [M+H] + @ 786, [M-H] " 9 784, (ESI). 



Q-p-p^Dihydro-a-oxo-S-ItlA-ttrifluoromethyOll .r-biphenyll^-yllcarbonyllamino]- 
5 1 H-indol-1 -yl]propyl]-N-(2,2.2-trif luoroethyl)-9H-f luorene-9-cart>oxamide. 




1(L 



MS: m/z [M+H] + @ 728, [M-H] ~ @ 726, (ESI). 



Example 542 



9-l3-[6-[[(4*-Chlort>[1 , V-biphenyl]-2-yl)carbonyl]amino]-2,3-dihydro-2-oxo- 
3-benzoxazoly0propyl)-N-(2Z2-trif^ 





MS: m/z @ 713 [M+NH 4 ]\ @ 694 [M-H] " , (ESI) 



15 Example 543 

9-[3-[2,3~Dihydrc^2^xo-6-[H4'-^ 

3-ben20xa2olyl]propyl]-N-(2 ( 2 > 2-trifluoroethyl)-9H-fluorene-9H»rboxamide. 



- 415 - 



WO 97/26240 



PCT/US97/00587 




MS: m/z [M+H] + @ 730, [M-H]- @ 728 , (ESI) 



Example 544 
9-[4-[2-PropyM-[[[44trif)uoron^ 
beraimidazol-1 -yflbuty)]-N-^ 

o v / 




10 



MS: m/z [M+H] + 769; [M-H] - 767. 



Example 545 



9-I4-t2-(Diethylamino)-4-m4'-(1 ,1 .VtrifluoromethylMl.r-biphenyi]^- 
yl]carbonyl]amino]-1 H-benzinriidazoM -yl]butyl]~N-(2,2,2-trif luoroethyl)- 
9H-fluorene-9-carboxamide. 




Example 546 

9-[4-[2-Methoxy-4-[{[4 , '{trifluoromethyl)[1 ,1 '-biphenylJ-2-ylJcafbonylJamino]- 
1H-beruimidazol-1-yl]butylhN-(2 l 2,2-trifluoroethyl)-9H-fluorene-9^arbo)« 



- 416 - 



WO 97/26240 



PCT/US97/00587 




E^mtplg 547 

9-{4-[2-(Methylthio)-4-[[{4-(trifluoromethyl)[1 ,1 ^biphenyQ^-ylJcarbonylJamino]- 
1H-benzimidazol-1-y0butyl>N-(2,2,2-trlfluoroethyl)-9H-fluorene-9^rboxamide. 




Example 548 

9-[4-[2-Ch»oro-4-[t[4 , -(trifluoromethy1)[1 ,1 '-biphenyl]-2-y0carbony0amino]-1 H- 
benzimidazol-1-yl]butyn-N-(2,2,24rifluoroethyl)-9H-fluorene-9-carboxamicle. 



10 




Example. 543 
M249-K(2 f 2 r 2-Trifiuoroethyl)amino]carbonyI]-9H-fluoren-9- 
yl]ethyl]aminoJmethyl]phosphonic acid, bis(l-methylethyl) ester. 




MS <ES, + ions) m/z 513 [M+H] . 



- 417 - 



WO 97/26240 



PCTAJS97/00587 



Example 550 
N-(2,2 f 2-Trifluorctethyf)-944^ 

yl]carbonyl]amino]-t H-indoM *yl]butyl)-9H-fluorene-9<arboxamide. 




5 MS (ES, + ions) m/z 726 [M+H} . 



Example 551 
9-[4-[5-(Benzoyiamino)-1 H-indoM -yljbutytl-N-tZ.Z^'trifluoroethyl)- 
9H-fluorene-9-carboxamide. 




10 MS (ES, + ions) m/z 582 [M+H] . 



Example 552 
N-(2 t 2 r 2Trifluoroethyl)-9^[5-in4 l -(trif luoromethyl)I1 ,1 *-biphenyi)-2- 
yI]carbonyl)amino>2-pyridiny!J-3-butenyl]-9H-fluorene-9-carboxarnide. 




O 



15 MS (ES, + ions) ro/z 684 (M+H) . 



Ereanple 552A 
N-(2 l 2 l 2-Trif!uoroethyl)^9-[4-{5-[[I4 , -(trif luoromethyl)[1 , 1 '-biphenyl]-2- 
yl]carbonylJamino]-2-pyridinyl]-3-butenyll-9H-fluorene-9-cartoxamide, 
trffluoroacetate. 
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O 



•TFA 



MS (ES, + ions) m/z 684 (M+H) . 



Example 553 



2-[3-[9-n(2,2 1 2-Trifluoroethyl)amino]cartx)nyl]-9H-fluoren^ 
^'-(trifluoromethylMI , ^ 
acid, methyl ester. 



MS (ES, + ions) m/z 748 [M+H] . 



Example 554 
2-[3-[9-n(2,2,2-Trifluoroethyl)am 

D[4'-(trif luoromethyl)[1 ,1 '-b^^ 

10 acid. 



MS (ES, + ions) m/z 734 [M+H] . 



Bx.flropJLe 5^.5 
N-(2,2,2-Trifluoroethyl)-9-[4-[4^^ 

2-yl]sulfonyl]amino]-1 H-indol-1 -yl]butyI]-9H-f luorene-9-carboxamlde. 
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NH 




MS (ES, + ions) m/z 762 (M+H) . 



Baamels 556 

N-(2 2 2-Trifluoroethyl)-9-l4-[4-ia4'-(trifluoromethy1)[1 ,1'-biphenyfl-2- 




CONHCHzCFs 



MS: 



(electrospray, + ions) m/z 728 (M+H) 



10 



Rumple 557 
N-(2£2-Trifluoroethyl)-9-l5l4-ro4*-^ 
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MS: (electrospray, + ions) m/z 741 (M+H) * 



9-f ^[^[Methyin^Orif luoromethyl)[1 ,1 ^biphenyl]-2-yl]<»rbonyl]amino]-1 H- 
benzimfcJazol-1-yQbirtyO-N^ 




MS (ES, + ions) m/z 741 [M+H] . 



Example 559 
9-[3-[5-[MethylH4^trifiuoromem^^ 

1 H-benzimidazol-1 -yl]propyl]-N-(2 1 2 t 2-trif luoroethyl)-9H-fluorene-9- 
10 carboxamide. 
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10 



15 



MS (ES, + ions) m/z 727 [M+H] 



N-(2, 2,2-Trif luoroethytJ-H^f^flt^-ttrifluoromethyOIl t 1 '-biphenyl]- 

2-yQcarbonyl]aminol-6H-pyrrolo[2,3-cJpyridin-6-yl]butylh9H-fluorene- 

9-carboxamkte. 




MS (ES, + ions) m/z 727 (M+H) . 



Example 561 

9-[4-[2-(1 -MethylethylH-in^-ttrifluoromethyl)^ ,1 -bipheny1]-2-yl]carbonylte 
1H-benzimidazol-1-yl]butyl]-N-(2,2 f 2-^ 




MS: m/z 769 (M+H) + . 



Exapple 5$2 

9-[3-[2-(Diethylam^no)-5^[[4 , -(trifluoromethyl)[1 ,1 *-biphenyl]-2-yi}cart)on^ 
IH-benzimidazoM-yOpropylJ-N-^^-^ 




MS: (M+H) + .§ 784. 
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Example 553 
N-(2.2,2-Trffluoroe%l)-^ 

2-yl]carbonyl)amino]-1 H-imidazol-1 -yl]butyl]-9H-f luorene-9-carboxamide, 
monohydrochloride. 

o 




>HCI 



MS: (M+H) + .= 677, 



Erarople 564 
N-(2 t 2 ( 2-Trifluoroethyl)-9^3-n5-nt4Htrifluoromemyl)[1J , -biphenyl]-2- 
yl]c^rbonyllamino]-2-pyridinyl]amino]propyO-9H-fluorene-9-carboxarnide f 
trifluoroacetate. 




10 



CF3COOH Salt 
MS (ES, NH 3 , + ions) m/z 689 (M+H) 



Example 565 
[4-[9-[[(2.2 t 2-Trifluorc*thyl)ami^ 

butyl S-^-OrifluoromethyOIl ,r-biphenyl]-2-yl]cart)onyl]amino]propyl aster. 




15 MS {ES, NH3, + ions) m/z 806 (M+NH4), 789 (M+H) 
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Example 

[4-[9-I[(2.2 l 2-Trifluoroethyl)amino]carbonyl]-9H-<luoren-9-yl]butyl]phospho acid, 
butyl 2-[[[44trifluoromethyl)[1 ,1 '-biphenylJ-a-yllcarbonyOaminoJothyl ester. 





MS (ES, NH 3 , + ions) m/z 792 (M+NH 4 ) , 775 (M+H). 



Example 567 
9-{3H[5-(Benzoylamino)-2i>yrk^ 
9H-fluorene-9-carboxamkie t monohydrochloride. 




10 



HCI Salt 

MS (ES, NH 3 , + ions) m/z 545 {M+H). 



Example 558 

9-t3-Q5-[[2-(2-BenzothiazoIy!)bGnzoyf)amino]-2-pyridiny0oxy]propyll- 
N-(2 f 2,2-trifluoroettiyi)-9H-fluorene-9-carboxamide f monohydrochloride. 




HCI Salt 

MS (ES/ NH 3 , + ions) m/z 679 (M+H) 



15 
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Example 569 
9-[3-[[5-n2-(2-Pyridinyl)benzoyl]amino]-2-pyridinyl]oxy]propyl]- 
N-(2 t 2 t 2-trifluoroethyl)-9H-fluorene-9-carboxamide f dihydrochloride. 




2 HCI Salt 

MS (ES, NH3, + ions) m/z 623 (M+H) 



Example 570 
9-[3fl5-n2-(4-Morpholinyl)bemrayflamino>2-pyridin^ 
N-(2,2,2-trifluoroethyl)'9H-fluorene-9*carboxamide i dihydrochloride. 




2 HC! Salt / ^-N O 



10 



15 



MS (ES, NH 3 , + ions) m/z 631 (M+H) 



Example 571 

HPheny!rrothyi)-N-[2^ 

9-yllpropoxy]-S-pyridinyl]-2-piperidinecarboxamide 1 dihydrochloride. 




MS (ES, NH 3 , + ions) m/z 643 (M+H) 



Example 572 

N-(2,2 t 2-Tritluoroethyl)-9-[5-[[5-[[[4 , -(trifluoromethyl)l1,1 , -biphenyl]-2- 
yl]carbonyl]amino]-2'pyridinyqoxy]pentyn-9H-fluorene-9-carboxamide. 
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MS (ES, NH 3 , + ions) m/z 718 (M+H) . 

Ryam ple 573 

9-|5-t[5-{Benzoylamino)-2-pyriclinyl]oxy]pentyl]-N-(2,2,2-triJluoroethyl)- 
5 9H-fluorene-9-carboxamide. 




MS (ES, NH3, + ions) m/z 574 (M+H) 



10 



Example 574 

94lH5-t[(4'^lorol1 ,1 '-biphenyfr2^ 
1 . y qpropyl]-N-(2.2^-trifluoroethyl)-9H-fluorGne-9-carboxamide. 




MS 



(ES, NH 3 , + ions) m/z 680 (M+H) 
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Example 575 

^P^S-IK^Chloroll^-W^ 

N-{2,2 f 2-trifluoroGthyl)-9H-fluorene-9-carboxamide, hydrochloride. 




MS (ES, NH3 , + ions) m/z 656 (M) 



Ebregnple 575 

9-[4-[4-[K4'-Chloro[1 ,1 , -blphenyl]-2-yl)cart)onyl]amino]-1 H-benzimkJazol- 
1 -y l]butyl]-N-(2,2,2-trif luoroethyl)-9H-fluorene-9-carboxamide. 




10 



MS (ES, NH 3 , + ions) m/z 693 (M) 



Example 577 

9-[4-[4-[((4 , -Chlorot1 ,1 '-biphenyll^yOcarbonylJaminol-l H-indoM -yljbutyl]- 
N-(2 f 2,2-trifluoroethyl)-9H-fluorGne-9-carboxamkie. 




MS (ES, NH3 , + ions) m/z 692 (M) 



15 
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Exam ple 578 
N-(2 2 2-TrifHioioethyO-W5^^ 




MS (M+H) + =713. 



10 



pvample 579 
9-[4-[[5-Amino-Hl4Mtrifluoror^^ 

iriazol haTphtolb ityi]-N-(2,2,2-trifluoroethyl).9H-fluorene-9-cartK)xam.de. 




< m 

CF 3 NH 2 

MS (ES, NH 3 , + ions) m/z 7T0~1M+Hr 



^yapi ple 580 
lyV^]buU-N-(k2.2-trifluoroethyl)-9H-fluore 




15 



MS (ES, NH 3 , + ions) m/z 676 (M+H) . 

fiHampI P. 581 

9-[3-n5-Amino-14[4^(trifluoromethy1)t1,1'-biphenyll-2-yllca*onyl]-1H^^ 
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MS (ES, NH 3 , + ions) m/z 696 (M+H). 



Example 592 

9-[3-Q5-ATnino-1 H(4'-chloro[1 ,1 '-biphenyl]-2-yl)carbonyl]-1 H-1 ,2,4-triazol- 
3-y»)thio]propyl]-N-(2 l 2 l 2-trifluoroethyl)-9H-fluorene-9-cart>oxam^ 

CI 



MS (ES, NH3, + ions) m/z 662 (M+H) . 



_ Example 583 

N'{2 t 2 t 2-Tni\uoTOB\hy\)MH^\S^H^ luoromethyl)[1 ,1 '-biphenylh 
2-yl]carbonyl]amino]-6H-pyrrolo[2 f 3-c]pyridin-6-yl]butyl]-9H-fluorene- 



MS (ES, + ions) m/z 727 (M+H) . 



Example 584 

N-(2,2,2-Trifluoroethyl)-9-[4-[4-[H4 , -(trif!uoromethoxy)l1J , -biphGnyl]-2^ 
yQcarbony1)amino)-1 H-benzimidazoM -y1]butyl]-9H-f luorene-9-carboxamide. 




10 



9-carboxam»de. 
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Example 585 

914-[4-[t[3 , ,5 , -Bis(trif luoromethyOU f 1 '-biphenyl]-2-ylJcarbonyl]amino]-1 H- 
benzimidazoM -yl]buty1]-N<2,2^ 




MS ( ES , NH3, + ions) m/z 795 (M+H) . 



N^a^^-TrifluoroethyO^-t^A-lflS'-ttrifluoromethyOIl ,1 •-biphenyl} 
2-yl]carbonyl]amino]«1 H-benzimidazoM -yl}butyl]-9H-f luorene-9- 
10 caiboxamide. 




MS (ES, NH 3 , + ions) m/z 727 (M+H). 
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Example 587 

9-[3-[2-(4-Morpholinyl)-5-[n4'-(1 ,1 ,1-trifluoromethyl)[1 f V-biphenyl]-2- 
yl]carbonyl]amino}-1 H-benzimidazoM -yl]propyl]-N-{2,2 f 2-trifluoroethyl)- 
9H-fluorene-9-carboxamide. 




MS (M+H) + = 798. 



Example 588 

9-[442-Methyl-4»[[[3'-(trif luoromethyl)[1 f 1 '-biphenyl]-2-yI]carbonylJamino]-1 H- 
benzimidazot-1^l]butyl]-N-(2,2,2-t^ 




MS (ES, NH3, + ions) m/z 741 (M+H) . 

10 
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Example 589 

9-[4-[1 -Methyl-5-[[[4-{tiifluoromethyl)[1 ,1 '-biphenylJ-2-yl]carbonylJamino]-1H- 
benzin^azol-2-ylJbutyl]-N~(2,2,2-^ and 
9-{4-[1 -methyl-e-nt^-Prif luoromethyl)[1 ,1 '«biphenyO-2-yf]carbonyI]amino]^ H- 
benzimidazol-2-yQbutyl]-N-(2,2,2^^ (1:1). 




MS: (M+H) + = 741. 



10 



Example 53Q 
9-[4-[(6-Ethoxy-2-benzothiazolyl)thio]butyll-N-propyl-9H^fluorene- 
9-carboxamide. 




MS (ES) 517 (M+H) 
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Example 591 




MS (ESI, + ions) : m/z 543 (M+H) . 

5 EXOTftle 592 

/— CF 3 




H 

MS (eletrospray, pos. ions): m/z 531 (M+H). 

Example 593 




MS (eletrospray, pos. ions): m/z 668 (M+H). 



Example 594 




15 MS: (ESI , + ions) m/z 689 (M+H), 706 (M+NH 4 ) . 
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Example 595 




MS 



(ES, + ions) m/z 708 [M+H] . 

T ramp le 596 
|— CF 3 




The reaction sequence for preparation of 
-title - compound-was-carried o ut in batch mode until 



10 the final amide coupling which was carried out 
using a Varian Vac Elute SPS 24 as one of a 24 
compound run. During the amide formation and 
cleavage all mixing was done by having the Vac 
Elute SPS 24 mounted to an orbital shaker. Mixxng 
15 was done at 265 rpm unless otherwise noted. 
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A. 




PS = 1% Divinylbenzene cross-linked polystyrene resin, 100-200 mesh 

5 Title resin was prepared as described for 

Example 688 Part E except that 9- (5-bromopentyl) - 
9H-f luorene carboxylic acid chloride was used for 
the acylation with Example 689 Part A resin. 




Title resin was prepared as descibed for 
Example 689 Part D compound employing 4-ethoxy- 
15 carbonylimidazole-2-thiol (Maybridge Chemical Co.) 
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10 



15 




Part B resin (6.6 mmol) was swollen in 40 
mL of THF, followed by draining of the solvent 
using nitrogen pressure. The resin was treated 
with a solution of 5.6 g (99 mmol. 15 eg) of KOH xn 
15 mL of water. 30 mL of MeOH and 30 mL of THF. 
The reaction mixture was heated at 50 "C and 
vortexed for 4 days. The reaction mixture was 
cooled to RT and the reaction solution was removed. 

-The-resin-was-r-i-nsed-with-ia THF:wat er^,_x_50 

X0L) , THF (3 x 50 mL) . 5% acetic acid in THF (3 x 30 
mL) , THF (3 x 50 mL) , CH 2 Cl 2 (3 x 50 mL) and MeOH 
(3 x 50 mL) . The title resin was used in the next 
step without characterization. 
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Method A. 

5 Part C resin (300 mg, 0.28 ramol) in a 25 mL 

polypropylene tube was swollen in 3 mL of CH 2 C1 2 
and drained. The resin was suspended in 3 mL of a 
1:1 CH 2 C1 2 :DMF solution and treated with 376 mg 
(1.9 mmol, 7 eq) of 1- (3-dimethylaminopropyl) -3- 

10 ethylcarbodi-imide hydrochloride (EDC) and 267 mg 

— — (--1-,-9-mmol-,— 7— eqj— of l-hydroxy-7-a zabenzotria z ole 
(HOAt) . Diethylamine gas (was then bubbled into 
the reaction mixture for 5 min (£10 eq) . The 
reaction mixture was shaken for 18 h, the reaction 

15 solution was drained and the resin was retreated 
under the same conditions. After 72 h, the 
reaction solution was again drained and the resin 
was rinsed with DMF (4x5 mL) and CH 2 Cl 2 (4x5 
mL) . The title resin was used in the next step 

20 without characterization. 

Method B 

The Part C resin was swollen in 3 mL of 
CH 2 C1 2 and drained. The resin was suspended in 3 
25 mL of a 1:1 CH 2 C1 2 :DMF solution and treated with 
307 flL (247 mg, 1.9 mmol, 7 eq) 

diisopropylcarbodiimide and 342 mg (2.8 mmol, 10 
eq) of 4-dimethylaminopyridine (DMAP) . The 
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required amine (10 eq) was and the reaction mixture 
was shaken for 18 h. The reaction solution was 
drained and the resin was retreated under the same 
conditions. After 72 h, the reaction solution was 
5 again drained and the resin was rinsed with DMF (4 
x 5 mL) and CH2CI2 (4x5 mL) . The resin was used 
in the next step without characterization. 




10 H 

The Part D resin was treated with 2 mL of 
100% trif luoroacetic acid and shaken for 90 min. 
The cleavage solution was collected, the resin was 

15 rinsed with CH 2 C1 2 (2x1 mL) and the combined 

cle^ag^^olu^i'on and rinses were-GQncentrate_d_on a 
Speed Vac at RT. After 18 h, the sample was 
reconstituted in 4 mL of CH2CI2 and reconcentrated 
on the Speed Vac, After 18 h, the sample was again 

20 reconstituted in 4 mL of CH2CI2 and aliquots were 
removed for HPLC and MS analysis. The tube was 
concentrated again on the Speed Vac at -40 *C 
followed by exposure to high vacuum (1 mm Hg) on a 
lyophilizer for 14 h to afford 161 mg of crude 

25 product mixture of which € was 26%. The desired 
product was purified by preparative HPLC using a 
YMC-Pack ODS-A 250 x 30 mm, S-5 um f 120 A column 
with a 70-100 %B gradient over 30 min, holding at 
100% B for 15 min at a flow of 25 niL/min (Solvent 

30 A: 90% H 2 O/10% MeOH with 0.1% TFA; Solvent B: 90% 
MeOH/10% H 2 0 with 0.1% TFA) to provide 25 mg (17% 
based on starting aldehyde resin) of title compound 
as a cloudy oil. 
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HPLC: retention .time: 4.7 min; 90% purity. HPLC 
conditions: YMC S3 ODS 4.6 x 50 mm 
Rapid Resolution column; linear gradient from 50% B 
to 100% B over 8 min and held at 100% B for 2 min 
(method name: SMET4) ; flow rate 2.5 mL/min; 
detection at 215 nm; Solvent A: 90% H 2 O/10% MeOH 
with 0.2% H3PO4; Solvent B: 90% MeOH/10% H 2 0 with 
0.2% H3PO4. 

MS(electrospray, pos. ions): m/z 531 (M + H) 



JExfriflpl? 597 




MS: m/z 559 (M+H) 



Example 598 




MS: m/z 573 (M+H) 



20 



Example 599 




MS: m/z 571 (M+H) 
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MS: m/z 559 (M+H) 




MS: m/z 585 (M+H) 



fiyamnle 602 




10 



MS: m/z 586 (M+H) 



p-vample 603. 

F 




15 MS: m/z 593 (M+H) 



Rvaip ple 604 
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MS: "m/z 607 (M+H) 



Example 605 




5 MS: m/z 661 (M+H) 



Example 606 




MS: m/z 609 (M+H) 

10 

Example 607 




MS: m/Z 595 (M+H) 

15 Example 6Q9 




MS: m/z 575 (M+H) 
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Ryample 609 




MS: m/z 593 (M+H) 



f^ample 610 




rf " 



MS: m/z 623 (M+H) 




10 



MS: ro/z 655 (M+H) 



RfflTTTpl? 6 12. 




15 MS: m/z 647 (M+H) 





MS: m/z 669 (M+H) 
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Kyamole 618 



A: 




-co 



MS: ro/z 482 (M+H) 



Tfrcamole 619 




MS: m/z 483 (M+H) 



T?K*nipl« 620 




-CO 



10 



MS: m/z 499 (M+H) 



Q F 




>-<o 



N' 



- 444 - 



j 



MS: "m/z 432 (M+H) 



Esacoglg 622 




5 MS: m/z 525 (M+H) 



Temple 623 




MS: m/z 504 (M+H) 



10 



Yftftm ple 624. 




MS: m/z 584 (M+H) 



15 



^mple 625 
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MS; m/z 554 (M+H) 



Example 626 




5 MS: m/z 543 (M+H) 



gxairtple $27 




MS: m/z 464 (M+H) 

10 




F 3 C 



The reaction sequence for preparation of 
15 title compound was carried out using the 48-Weller 
solid phase reactor mounted to an orbital shaker as 
part of a 48 compound run. Shaking was done at 300 
rpm. 
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PS = 1% DMnylbenzene cross-linked polystyrene resin, 100-200 mesh 

5 The title resin was prepared as described 

for Example 688 Part E except that 9-(4- 
bromobutyl)-9H-fluorene carboxylic acid chloride 
was used for the acylation with Example 689 Part A 
resin. 

10 



B. 




Part A resin (0.2 mmol) was swollen in 2 mL 



15 of dry DMF and drained using argon pressure. The 
resin was suspended in 1 mL of dry DMF and a 
solution of 284 mg (1 mmol, 5 eq) of 
tetrabutylammonium azide in 1 mL of DMF was added. 
After shaking for 16 h at RT, the reaction solution 

20 was drained and the title resin was rinsed with DMF 
(2x2 mL) and THF (2x2 mL) . The title resin was 
used in the next step without characterization. 
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10 




To the THF swollen Part B resin was added a 
solution of 262 mg d «ol. 5 eq) of triphenyl- 
phosphine and 1-26 mL (1.4 «ol. 7 eq) of water xn 
2 mL of THF . After shaking for 7 h at FT. the 
reaction solution was drained and the resin was 
rinsed with THF (3x2 mL) and DMF (2x2 mL) The 
title resin was used in the next step without 
characterization . 



15 




20 



To the DMF swollen Part C resin were added 
a solution of 135 mg (1 «ol. 5 eg) of N-hydroxy- 
benzotriazole and 293 mg (1 mmd. 5 eq) of FMOC- 
glycine in 1.5 mL of DMF and a solution of 126 mg 
(1 mmol, 5 eq) of diisopropylcarbodiimide xn 
CH 2 C1 2 . After shaking for 12 h at RT, the reactxon 
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solution was drained and the resin was retreated 
under the same conditions for 3 h. The reaction 
solution was drained and the resin was rinsed with 
DMF (1 x 2 mL), CH 2 Cl 2 (2 x 2 mL) and DMF (2x2 

5 mL) . The resin was then treated with 3 mL of 30% 
piper idine in DMF. After shaking at RT for 30 min, 
the reaction solution was drained and the resin was 
treated again with 3 mL of 30% piperidine in DMF. 
After draining the reaction solution, the title 

10 resin was rinsed with DMF (3x2 mL) . The title 
resin was used in the next step without 
characterization . 




To the DMF swollen Part D resin were added 
solutions of 135 mg (1 mmol, 5 eq) of N-hydroxy- 
benzotriazole in 1 mL of DMF, 266 mg (1 mmol, 5 eq) 

20 of 4 ' - ( trif luoromethyl) -2-biphenylcarboxylic acid 
in 1 mL of DMF and 126 rag (1 mmol, 5 eq) of 
diisopropylcarbodiimide in 0.5 mL of CH 2 C1 2 . After 
shaking for 72 h at RT, the reaction solution was 
drained and the title resin was rinsed with DMF (1 

25 x 2 mL) and CH 2 C1 2 (4x2 mL) . The title resin was 
used in the next step without characterization. 
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F 3 C 



The Part E resin was treated with 2 mL of 
5 100% trifluoroacetic acid and shaken for 1 h. The 
cleavage solution was collected, the resin was 
rinsed with CH 2 C1 2 (2 x 1 mL) and the combined 
cleavage solution and rinses were concentrated on a 
Speed Vac at RT. After 18 h, the sample was 

10 reconstituted in 4 mL of CH 2 C1 2 and reconcentrated 
on the Speed Vac. After 18 h, the sample was again 
reconstituted in 4 mL of CH2CI2 and aliquots were 
removed for HPLC and MS analysis. The tube was 
concentrated again on the Speed Vac followed by 

15 e^osuretohigh^vaeuum— (-1— mm Hg-)-^n_a_lyppMlizer 
for 14 h to afford 110 mg (82% yield based on 
starting aldehyde resin) of title compound as clear 
yellow oil. 

20 HPLC: retention time: 7.7 min; 86% purity, HPLC 
conditions: YMC S3 ODS 4.6 x 50 mm 
Rapid Resolution column; linear gradient from 20% B 
to 100% B over 8 min and held at 100% B for 2 min 
(method name: SMET2) ; flow rate 2.5 mL/min; 

25 detection at 215 nm; Solvent A: 90% H 2 O/10% MeOH 
with 0.2% H3PO4; Solvent B : 90% MeOH/10% H 2 0 with 
0.2% H3PO4. 

MS (electrospray, pos. ions): m/z 668 (M + H) 



PCT/US97/00587 
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N 




MS: m/z 524 (M+H) 
5 gxantpl^ $3Q 




___MS: m/z 621 (M+H) 

Example 631 



F 




MS: m/z 420 (M+H) 
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gyAfflple 632 




MS: m/z 682 (M+H) 
5 ^mpl p 633 




MS: m/z 538 (M+H) 




10 



MS: m/z 635 (M+H) 




15 MS: m/z 434 (M+H) 
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Example 636 




MS: m/z 696 (M+H) 



Example 637 




MS: m/z 552 (M+H) 



Example 63g 



10 




MS: m/z 649 (M+H) 
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MS: m/z 448 (M+H) 
5 Trv^ple 640 




MS: m/z 739 (M+H) 



Fx^mple 641 




10 



MS: m/z 595 (M+H) 




15 MS: m/z 692 (M+H) 
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Example 643 




H 2 N 



MS: m/z 491 (M+H) 
5 Example $44 




MS: m/z 739 (M+H) 



E^^mple $45 




MS: m/z 595 (M+H) 



Example $46 




15 MS: m/z 692 (M+H) 
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? y *TO le 647 



N 




MS: m/z 491 (M+H) 




MS: m/z 722 (M+H) 

py^pipIP 649 




10 

MS: m/z 578 (M+H) 



Eaanffils 650 




15 MS: m/z 675 (M+H) 
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Example 651 




MS: m/z 474 (M+H) 



Example 652 





F 



MS: m/z 682 (M+H) 



10 




MS: m/z 538 (M+H) 



Example 654 

F 




15 MS: m/z 434 (M+H) 
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gX^ple 655 




MS: m/z 696 (M+H) 



f)y^mple 656 




MS: m/z 552 (M+H) 



10 



Rvanmle 657 




MS: m/z 649 (M+H) 
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MS: m/z 448 (M+H) 
S Example 659 



N 




MS: m/z 710 (M+H) 

" "Example 660" 



N 




MS: . m/z 566 (M+H) 



Example 661 




o 



15 MS: m/z 663 (M+H) 
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MS: m/z 462 (M+H) 



Fvample 663 




MS: m/z 753 (M+H) 




10 



MS: m/z 609 (M+H) 
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MS: m/z 706 (M+H) 
5 B^aiflPle 666 




MS: m/z 505 (M+H) 



Example 667 



N 




MS: m/z 753 (M+H) 
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MS: m/z 609 (M+H) 



pw^lft 669 




MS: m/z 706 (M+H) 



flyamptfr 670 




10 



MS: m/z 505 (M+H) 
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MS: MS: m/z 736 (M+H) 




MS: m/z 592 (M+H) 



Example 673 



N 




MS: m/z 689 (M+H) 
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F.^ ample 674 




MS: m/z 585 (M+H) 



F^ample $75 




MS: m/z 592 (M+H) 

T?^Tnple 676 



N 




10 

MS: m/z 606 (M+H) 



fiv^mple 677 




15 MS: m/z 736 (M+H) 
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fixajnple 679 



N 




MS: m/z 750 (M+H) 

5 

Example 679 




MS: m/z 544 (M+H) 
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MS: m/z 736 (M+H) 



TCvatnple 682 




MS: m/Z 488 (M+H) 



T? T amp1f> 683 




10 



MS: ni/z 502 (M+H) 
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MS: m/z 530 (M+H) 




MS: m/z 544 (M+H) 



Example -686- 



10 




MS: m/z 606 (M+H) 



Efrguqple 687 




MS: m/z 750 (M+H) 
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9-[4-t(6-Ethoxy-2-benzothiazolyl)thio]butyl]-N-propyf-9H-fluorene- 
9-carboxamide. 

5 

A. 




._ PS^l^^i^ylbGnzene cross-linked polystyrene resin, 100-200 mesh 

10 To a magnetically stirred suspension of 4.8 

g (120 mmol, 10 eq) of sodium hydride (60% mineral 
oil dispersion) in 30 mL of dimethyl formamide (DMF) 
at 0 *C was added a solution of 18.2 g (120 mmol, 
10 eq) of 4-hydroxy-2-methoxybenzaldehyde in 50 mL 

15 of DMF dropwise over 75 min- The reaction was 
allowed to warm to room temperature (RT) and 
stirred for an additional 75 min. The stirbar was 
removed and 10 g (12 mmol, 1 eq) of Merrifield 
resin (with a loading of 1.2 mmol/g (Advanced 

20 Chemtech) ) was added. The flask was placed in a 

heating mantel mounted on a vortex mixer and heated 
at 70 "C (internal temper-ature) while vortexing for 
26 h. The contents of the reaction vessel were 
transferred to a large filter funnel with a 

25 scintered-glass frit (porosity C) and rinsed 
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sequentially with DMF (3 x 100 mL) , 1:1 DMF:water 
(3 x 100 mL), water (2 x 100 rnL) and MeOH (5 x 100 
mL) . The resin was dried under high vacuum (0.1 mm 
Hg) for 72 h to afford 11.16 g (98% of expected 
5 weight) of title compound as a tacky non- 

f reef lowing tan resin. The resin was characterized 
by gel-phase 13 C-NMR and elemental analysis 
(chlorine and oxygen) . 

10 Elemental Analysis: 

Chlorine: Expected 0% CI for 100% loading; found 

0.21%. Starting Cl content of resin was 4.26%. 

Residual Cl consistent with 95% resin loading. 

Oxygen: Expected 5.76% for 100% loading; found 
15 6.21%. 



B. 




20 To a 25 mL Varian polypropylene tube fitted 

with a polyethylene frit and a luer stopcock was 
added 500 mg of Part A resin. The tube was sealed 
with a 19 mm Aldrich Suba septa and the resin was 
swollen in 5 mL of dry DMF, mixed by vortexing for 

25 1 min and the DMF was removed using vacuum and N2 
pressure in order to maintain the vessel under 
inert atmosphere. Trimethyl orthoformate (1 mL) 
was added followed by 3.2 mL of DMF and 0.8 mL 
(10.0 mmol, 18 eq) of n-propylamine . The reaction 

30 mixture was vortexed for 18 h at RT. After removal 
of the reaction solution by nitrogen pressure and 
vacuum, 5 mL of a 200 mg/mL solution of sodium 
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triacetoxy-borohydride in DMF (1 g, 4.. 7 mmol, 8 eq) 
and 100 \IL of acetic acid were added. The reaction 
mixture was vortexed for 8 h at RT. The reaction 
solution was removed and theso- formed title resin 

5 was rinsed with DMF (4x5 mL), 1:1 DMF: water (2 x 
5 mL) , water (1x5 mL) , DMF (3x5 mL) and 
dichloromethane (CH 2 C1 2 ) (4x5 mL) . The last 
CH2CI2 rinse was done with dry CH 2 C1 2 in the tube 
with the septa in place using nitrogen gas and 

10 vacuum to filter away the solvent and keep the 

reaction vessel under inert atmosphere. The title 
resin was used in the next step without 
character i zation . 



15 C. 




The title compound was prepared as 
described in Example 273 Part A(l) . 

20 

D. 




To 3.45 g (10 mmol, 1 eq) of 9-(4- 
25 bromobutyl)-9H-fluorene carboxylic acid (Part C) in 
15 mL of CH 2 C1 2 was added 100 \lh of DMF. The 
resulting solution was cooled to 0*C and 7.5 mL (15 
mmol, 1.5 eq) of a 2.0 M oxalyl chloride solution 
in CH 2 Cl 2 was added. The bubbling reaction mixture 
30 was stirred at 0°C for 15 min and then allowed to 
warm to RT. After 2 h, the reaction mixture was 
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concentrated to afford the title crude acid 
chloride as a yell9wish orange solid/oil mixture 
which was dissolved in CH 2 C1 2 and used without 
purification. 

E. 




To the Part B resin in the polypropylene 
10 tube were added 1 mL of diisopropylethyl amine (5.7 
mmol, 10 eq) and 1 mL of CH 2 C1 2 and the resulting 
mixture was mixed for 2 min. The tube was cooled 
to 0"C in an ice bath and 4 mL (2.2 mmol, 4 eq) of 
a solution of Part D acid chloride in CH2CI2 was 
15 — added' — The-r e sul ting-or ange-r eac tion-mixtur e_was__ 
mixed by vortexing at RT for 19 h. and then rinsed 
with CH 2 C1 2 (4 x 5 mL) to afford title resin which 
was in the next step without characterization. 

20 F. 
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The Part E resin in the sealed . 
polypropylene tube .was swollen in 5 mL of dry DMF 
and vortexed for 2 min. The solvent was removed 
with N2 and vacuum and a solution of 1.16 g (5.5 

5 mmol, 10 eq) of 6-ethoxy-2-mercaptobenzothiazole 
(Aldrich) in 4 mL of DMF was added to the resin 
followed by 5 mL (5 mmol, 9 eq) of a 1.0 M solution 
of sodium bistrimethyl-silylamide in THF. 
Vortexing was initiated and the reaction mixture 

10 was mixed for 17 h at RT. The reaction solution 
was filtered away and the title resin was rinsed 
with DMF (4x5 mL) , 1:1 DMFtwater (2x5 mL) , 
water (1x5 mL) , DMF (3x5 mL) and 
dichlorome thane (CH 2 C1 2 ) (4 x 5 mL). 



20 100% trifluoroacetic acid and vortexed for 90 min. 
The reaction solution was collected, the resin was 
rinsed with CH2CI2 (3x1 mL) and the combined 
reaction solution and rinses were concentrated. 
The products from 3 parallel reactions were each 

25 redissolved in 15 mL of CH2CI2, pooled and 

reconcentrated to afford 393 mg (46% crude) of an 
off-white solid. Recrystallization from MeOH 
afforded 339 mg (40%) of title compound as a white 
solid. 



15 



G. 




The Part F resin was treated with 5 mL of 



30 



m.p. 



112-113. 5*C 
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TLC (silica gel, 5% MeOH in CH 2 C1 2 , UV .and I 2 ) 
R f = 0.75; 

IR(KBr): 3343, 2924, 1653, 1522, 1449, 1225, 
739 cm- 1 ; 

5 MS(electrospray, pos. ions): m/z 517 (M + H) ; 
Anal. Calcd for C 30 H32N 2 O 2 S 2 : 

C, 69,73; H f 6.24; N, 5.42; S, 12.41 
Found: C, 69.48; H, 6-22; N, 5.39; S, 12.25. 



10 ESrenple 639 




Example 688 Part A resin (250 mg, 0.3 nunol) 
was swollen in 3.0 mL of dimethyl formamide (DMF). 
The solvent was drained, and 406 mg (3.0 mmol, 10 
eq) of trifluoroethylamine, 261 |1L (1.5 mmol, 5 eq) 

20 of diisopropylethylamine, 0.5 mL of trimethylortho- 
formate and 1.8 mL of DMF were added. The reaction 
mixture was shaken on a vortex mixer for 3.5 hours. 
The reaction solution was drained and 2.5 mL of a 
200 mg/mL solution of sodium triacetoxyborohydride 

25 (500 mg) and 100 \ft> of acetic acid were added. The 
mixture was shaken for 16 hours. The resin was 
rinsed with 3 x 3 mL of the following: DMF, 1:1 
DMF :H 2 0, H 2 0, DMF, followed by 5 x 3 mL each of 
CH2CI2 and CH3OH. The resin was dried under vacuum 
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to provide 262 mg 
resin. 



of title compound as a white 



B. 





The Part A resin (262 mg. 0.3 mmol) was 
swollen in 3.0 mL of methylene chloride. A 
solution of 204 mg of l-hydroxy-7-azabenzotriazole 
10 (1.5 mmol. 5 eq) and 315 mg of 9-f luorenecarboxylic 
acid (1-5 mmol, 5 eq) in 1-0 mL of DMF and 2.0 mL 
of methylene chloride was treated with 235 ^ of 
diisopropyl-carbodiimide (1.5 mmol, 5 eq) . The 
resln-was o*a^ 



15 and the mixture was shaken for 17 hours. The 

reaction solution was drained and rinsed with 3 x 3 
*L Of the following: DMF. 1:1 DMF:H 2 0, H 2 0, DMF, 
followed by 5 x 3 mL each of CH 2 C1 2 and CH 3 OH. The 
resin was dried under vacuum to provide 356 mg of 
20 title compound as a yellow resin. 
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The Part B resin (323 mg, 0.27 mmol) was 
swollen in 3.0 mL of DMF (new Sure- Seal) and then 
drained under an atmosphere of argon. DMF (2.5 iaL) 
was added, followed by the dropwise addition of 324 

5 \JLL (3.2 mmol, 1.2 eq) of a 1.0 M solution of sodium 
bis (trimethylsilyl) amide in tetrahydrofuran (THF) . 
The reaction mixture was shaken under argon for two 
hours. The reaction solution was drained and the 
resin was rinsed with 6 x 3 mL of DMF maintaining 

10 an argon atmosphere. The resin was suspended in 
2.5 mL of DMF and 137 |1L of 1,3 dibromopropane 
(1.35 mmol, 5 eq) was added. The mixture was 
shaken for 4 hours. The reaction solution was 
drained and the resin was rinsed with 3 x 3 mL of 

15 the following: DMF, 1:1 DMF:H 2 0, H 2 0, followed by 4 
x 3 mL of DMF to provide title resin, used as is in 
the next step. 



D. 




The Part C resin (0.27 mmol) was swollen in 
3 . 0 mL of DMF . The solvent was drained and a 
solution of 570 mg of 6-ethoxy~2-mercaptobenzo- 
25 thiazole (2.7 mmol, 10 eq) in 3.0 mL of DMF was 

added, followed by the dropwise addition of 2.7 mL 
(2.7 mmol, 10 eq) of a 1.0 M solution of sodium 
bis (trimethylsilyl) amide in THF. After the 
addition was completed, the mixture was shaken for 



- 475 - 



WO 97726240 



YUS97y00587 



14 hours. The resin was rinsed with 3 x 3 mL of 
the following: DMF, 1:1 DMF:H 2 0, H 2 0, DMF, followed 
by 8 x 3 mL of CH2CI2 to provide title resin, used 
as is in the next step. 

E. 




The Part D resin (0.27 mmol) was treated 
with 3.0 mL of trif luoroacetic acid for 90 minutes 
and then rinsed with methylene chloride, and the 
solutions were concentrated to provide 86 mg (58%) 
of a brown solid. This solid was combined with 
another batch of product prepared by the same route 
and purified by flash chromatography on silica gel 
(50 g) packed, loaded, and eluted with 25% hexane 
_in_jne^yle^_chloride followed by 100% methylene 
chloride. The 100% methylene chloride fractions 
were concentrated to provide 198 mg of title 
compound as an off-white foam. 

TLC Silica gel (9:1 methylene chloride /hexane, 
visualization by UV) Rf = 0.25. 
HPLC Purity = 97%. Retention time = 9.0 min. 
25 Column: Zorbax SB- C18 Rapid Resolution 4.6 x 75 
mm. Solvent A: 10% methanol: 90% water: 0.2% H3PO4. 
Solvent B: 90% methanol: 10% water: 0.2% H3P04. 
Elution: Linear gradient from 20 to 100% B over 8 
minutes followed by isocratic 100% B for 2 minutes 
30 (Short Method 2-SMET2) . 

MS (ESI, + ions): m/z 543 (M + H) . 

IR (KBr) 2930, 1684, 1601, 1512, 1449, 1273, 1223, 

1163, 1038, 997, 745 crrr 1 . 



10 



15 



20 
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Anal . Calcd for C28H25N2O2S2F3 : 

C, 61.98; H,. 4.64; N, 5.16; S, 11.82; 
F, 10.50 

Found: C, 61.90; H, 4.72; N, 5.06; S. 12.09; 
5 F, 10.23. 



- 477 - 



WO 97/26240 



PCT/US97/00587 



What is Claimed is: 

1. A compound which has the structure 

o (o) q ° H 



IB 



or or 
I IX 

5 including pharmaceutical ly acceptable salts 

thereof, N-oxides thereof, 

wherein q is 0, 1 or 2; 

A is (1) a bond; 

(2) -0-; or 

10 (3) i 5 

where R 5 is H or lower alkyl, or R 5 together with 
R 2 forms a carbocyclic or heterocyclic ring system 
containing 4 to 8 members in the ring; 

B is a f luorenyl-type group of the 

15 structure 




20 




B is an indenyl-type group of the structure 




or 



(a = 2,3 or 4) 




or 
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R 3 




R x is H, alkyl or aryl; 

5 R 1 is H, alkyl , alkenyl, alkynyl, alkoxyl, 

(alkyl or aryDaSi (where each alkyl or axyl group 
is independent), cycloalkyl, cycloalkenyl, 
substituted alkylamino, substituted arylalkylamino, 
aryl, arylalkyl, arylamino, aryloxy, heteroaryl, 

10 heteroarylamino, heteroaryloxy, arylsulf onylamino, 
he teroarylsul f onylamino , ary 1 thio , aryl sul f iny 1 , 
arylsulf onyl, alkyl thio, alky 1 sul f iny 1, alkylsul- 
fonyl, cycloheteroalkyl, heteroaryl thio, 
heteroarylsulf inyl , heteroarylsulf onyl , 

15 -PO(R 13 ) (R 14 ) , (where R 13 and R 14 are independently 

allcyl— aryl^a-lko^— aryloxy-,— heteroaryl # ___ — 

heteroarylalkyl, heteroaryloxy, heteroarylalkoxy, 
cycloheteroalkyl , cycloheteroalkylalkyl , 
cycloheteroalkoxy, or cycloheteroalkylalkoxy) ; 

20 aminocarbonyl (where the amino may optionally be 
substituted with one or two aryl, alkyl or 
heteroaryl groups); cyano, l,l-(alkoxyl or 
aryloxy) 2alkyl (where the two aryl or alkyl 
substituents can be independently defined, or 

25 linked to one another to form a ring connected to 
L 1 (or L 2 in the case of R 2 ) at the 2-position) ; 
1,3-dioxane or 1, 3-dioxolane connected to L 1 (or L 2 
in the case of R 2 ) at the 4 -position; the R 1 group 
may optionally be substituted with 1, 2, 3 or 4 

30 substituents, which can be any of the R 3 or Re- 
groups or alkylcarbonylamino, cycloalkylcarbonyl- 
amino , arylcarbonylamino , heteroaryl carbonylamino , 
alkoxycarbonylamino , aryloxycarbonylamino , 



- 479 - 





WO 97/26240 



PCT/US97/00587 



10 



heteroaryloxylcarbonylamino, uriedo (where the 
uriedo nitrogens may optionally be substituted with 
alkyl, aryl or heteroaryl) , heterocyclylcarbonyl- 
amino (where the heterocycle is connected to the 
carbonyl group via a nitrogen or carbon atom) , 
alkylsulfonylamino, arylsulf onylamino, 
heteroarylsulf onylamino , 



R 23 , R 24 and R 25 are independently hydrogen, alkyl, 
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, 
heteroarylalkyl , cycloalkyl, or cycloalkylalkyl; 

R 20 , R 21 , R 22 are independently hydrogen, 
halo, alkyl, alkenyl, alkoxy, aryloxy, aryl, 
^^lallcyl^^l^l^ercapto , arylmercapto, cycloalkyl, 
cycloalkylalkyl, heteroaryl, heteroarylalkyl , 
hydroxy or haloalkyl; and these substituents may 
either be directly attached to R 1 , or attached via 
an alkylene at an open position; 

R 2 is independently any of the groups set 
out for R 1 , H, polyhaloalkyl , or cycloheteroalkyl , 
and may be optionally substituted with one to four 
of any of the groups defined for R 3 or substituents 
defined for R 1 ; 

L 1 is a linking group containing from 1 to 
10 carbons in a linear chain including alkylene, 
alkenylene or alkynylene, which may contain, within 
the linking chain any of the following: one or two 
alkenes, one or two alkynes, an oxygen, an amino 
group, an oxo group, and may be substituted with 
one to five alkyl or halo groups ; 




wh*r* J is: CHR 23 , — C— -CH—CB- or 

° R 24 r" 
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L 2 may be the same or different, from L 1 and 
may independently be any of the L 1 groups set out 
above or a singe bond; 

R 3 , R 3 ' , R 4 and R 4 ' may be the same or 

5 different and are independently selected from H, 
halogen, CF 3 , haloalkyl, hydroxy, alkoxy, alkyl, 
aryl, alkenyl, alkenyloxy, alkynyl, alkynyloxy, 
alkanoyl, nitro, amino, thiol, alkylthio, 
alkylsulf inyl, alkylsulf onyl, carboxy, 

10 alkoxycarbonyl , aminocarbonyl , alkylcarbonyloxy, 
alkylcarbonylamino , cycloheteroalkyl , 
cycloheteroalkylalkyl, cyano, Ar-, Ar-alkyl, ArO, 
Ar-amino, Ar-thio, Ar-sulfinyl, Ar-sulfonyl, Ar- 
carbonyl, Ar - c arbony 1 oxy or Ar-carbonylamino, 

15 wherein Ar is aryl or heteroaryl and Ar may 

optionally include 1, 2 or 3 additional rings fused 
to Ar; 

R 3a and R 3b are the same or different and 
are independently any of the R 3 groups except 



20 hydroxy, nitro, amino or thio; 




are the same or different and independently 
represent a 5 or 6 membered heteroaryl ring which 
25 contains 1, 2, 3 or 4 heteroatoms in the ring which 
are independently N, S or O; and including N- 
oxides ; 

X is a bond, or is one of the following 

groups : 

30 



(o> n . . 
(2) -o- ; 
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(4) 



(5) _ c p_ 

R* R 10 R 9 1 R 10 ' 



(6) 



I I 

R>" R 10 " ; or 



R*' V° 

wherein 

10 Y is O, N-R 6 or S; 

n' is 0, 1 or 2; 

R 6 is H, lower alkyl, aryl, -C(0)-R 13 - or 
-C(0)-0-R n ; 

R 7 and R 8 are the same or different and are 
15 independently H, alkyl, aryl, halogen, -O-R 12 , or 
R 7 and R 8 together can be oxygen to form a 

ketone ; 

~ .R?.,_Ry_ / _Ji^ , _ana R 10 ' are the same or 



different and are independently H, lower alkyl, 
20 aryl or -0-R 11 ; 

R 9 " and R 10 " are the same or different and 
are independently H, lower alkyl, aryl, halogen or 
-0-R 11 ; 

R 11 is alky or aryl; 

25 R 12 is H, alkyl or aryl; 

with the following provisos for compound of the 

o 



structure * 3 ' 



A 



(a) when R 1 is unsubstituted alkyl or 
unsubstituted arylalkyl, L 1 cannot contain amino; 
30 (b) when R 1 is alkyl, L 1 cannot contain 

amino and oxo in adjacent positions (to form an 
amido group) ; 

(c) when R 2 L 2 A- is H2N-, R^-L 1 cannot contain 

amino; 
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(d) when R 1 is cyano, L 1 must have more 
than 2 carbons; 

(e) R 1 !^ must contain at least 3 carbons; 
with respect to compounds of formulas I, IA 

5 and IB, where R 1 or R 2 is cycloheteroalkyl, R 1 or 

R 2 is exclusive of 1-piperidinyl, 1-pyrrolidinyl, 

1-azetidinyl or 1- (2-oxo-pyrrolidinyl) ; 

with respect to the sulfur containing 

compounds and alcohols, R 2 L 2 cannot have an O or N 

10 atom directly attached to S={0) q or CR x (0H), and 

for IA, R 2 L 2 cannot be H. 

2. The compound as def ined in Claim 1 

o 



A. 



t, 2 , , 

having the structure R a b r , 

3. The compound as defined in Claim 1 

<o) q 

15 having the structure L B * . 

4. The compound as defined in Claim 1 

OH 

_ \ _ - • 



having the structure rX 

5. The compound as defined in Claim 2 
wherein A is a bond* 
20 6 . The compound as defined in Claim 2 

wherein A is -0- . 

7. The compound as defined in Claim 2 

wherein A is * 5 

8. The compound as defined in Claim 1 
25 wherein B is a f luorenyl-type group. 

9. The compound as defined in Claim 1 
wherein B is an indenyl-type group. 

10. The compound as defined in Claim 1 
having the formula 



30 k 2 ' 
wherein B is 



A 



- 483 - 



[7US97/0O587 

WO 97/26240 




A is NH; 

X is a bond, oxygen or sulfur; 

R 3 and R 4 are the same or different and are 

5 H or F; ..j-in 
Ri is aryl. phenyl, heteroaryl, imxdazolyl. 
pyridyl. cyclohexyl, P0(R«, (R 14, . heteroarylthio , 
benzimidazolyl. indolyl, benzthiazole-2-thxo, 
imidazole-2-thio. alkyl, alkenyl or 1. 3-dioxan-2- 

10 yl. therein each of the above is optionally 

substituted; 

R 2 is alkyl. polyfluoroalkyl, alkenyl, aryl, 

phenyl, heteroaryl, inddazolyl or pyridyl, wherein 

each of the above is optionally substituted; 

15 L l is a chain containing 1 to 5 atoms xn a 

linear chain; 

L 2 is a bond or lower alkylene. 
^ The compouh^^s^e^rined in elainHL 

having the formula 

a « > 

20 

wherein B is 




X is a bond, oxygen or sulfur; 

r3 and R 4 are the same or different and are 

25 H or F; t _ 

R i is aryl, phenyl, heteroaryl, imxdazolyl, 

pyridyl. cyclohexyl, PO(R")(R 14 >, heteroarylthio, 

benzimidazolyl, indolyl, benzthiazole-2-thxo. 

imidazole-2-thio, alkyl, alkenyl or 1, 3-dioxan-2- 
30 yl, wherein each of the above is optionally 

substituted; 
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R 2 is alkyl, polyf luoroalkyl, alkenyl, aryl, 
phenyl, heteroaryl,, imidazolyl or pyridyl, wherein 
each of the above is optionally substituted; 

L 1 is a chain containing 1 to 5 atoms in a 
5 linear chain; 

L 2 is a bond or lower alkylene; 
q is 0, 1 or 2. 

12. The compound as defined in Claim 1 
having the formula 

OH 

10 R * 

wherein B is 

X is a bond, oxygen or sulfur ; 

R 3 and R 4 are the same or different and are 

15 H or F; 

r! is aryl, phenyl, heteroaryl, imidazolyl, 

pyridyl, cyclohexyl, PO(R 13 ) (R 14 ) , heteroarylthio, 
benz imidazolyl , indolyl , benzthiazole-2-thio, 
imidazole-2-thio, alkyl, alkenyl or 1, 3-dioxan-2- 
yl, wherein each of the above is optionally 
substituted; 

R 2 is alkyl, polyf luoroalkyl, alkenyl, aryl, 
phenyl, heteroaryl, imidazolyl or pyridyl, wherein 
each of the above is optionally substituted; 

L 1 is a chain containing 1 to 5 atoms in a 
linear chain; 

L 2 is a bond or lower alkylene; 
R x is H. 

13 . The compound as defined in Claim 1 
which is N-(phenylmethyl)-9-(3-phenylpropyl)-9H- 
f luorene-9-carboxamide ; 



20 



25 



30 
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PhCH=CHCH 2 



trans 




CH3"(CH2)2 



(E) -N-ethyl-9- (3-phenyl-2-propenyl) -9H- 
f luorene- 9 - c arboxa mide ; 




PhCH 2 



10 




CH 3 -(CH2) 5 



PhCH 2 CH 2 CI 
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9- [4- (dibutoxyphosphinyl) butyl] -N-propyl- 
5 9H- f luor ene- 9 -carboxamide ; 

(E) -9- (3-phenyl-2-propenyl) -N-propyl-9H- 
f luorene- 9 -carboxamide ; 



10 
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(CH 3 ) 3 C(CH 2 )2\ y H 
N 




9- (3-phenylpropyl) -N- [2,2, 2-trif luoro- 
5 ethyl) -9H-fluorene-9-carboxamide; 



10 
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(CH 3 )aO{CHj2 / H 




10 N-methyl-N- (phenylmethyl ) -9-propyl-9H- 

f luorene- 9 -carboxamide ; 

CHa-tCHah^ » 




499 - 
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10 



9- (2-propenyl) -N- (2-pyridinylmethyl) -9H- 
fluorene-9-carboxamide; 

H-butyl-9- (2-propenyl) -9H-f luorene-9- 

carboxamide; 



7- [ [2 2-bis ( trif luoromethyl) -1. 3-dioxolan- 
15 4 - y l ]m e t hyl- N -ethyl-9H-fluorene-9-carbox-ide ; 

9 . (2 . 3-dihydroxypropyD -N-ethyl-9H- 
f luorene-9-carboxamide ; 
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9- ( 3 -phenylpropyl ) -N- (3 -hydroxy) propyl-9H- 
xanthene- 9 -carboxamide ; 



^ — ' N 



5 




CH3-CH2-CH2. H 




15 
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CHaO-CHiCH^ * 
N 




0 _CHk h /H 
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9 _ (1 _piperidinylcarbonyl) -9- (2-propenyl) 
9H-fluorene? 

<§r*a 




I 
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1-adamantyl*^\ / 
N 




HCHCH2)rCHCH2>^ /H 
N 




N 
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N-H 




9- f 4-jdibutoxyphosphiny l) butyl] -N- (2,2,2- 



tr ifluoroethyl)-9H:fluorene-9-carboxamide ; 

9- (2-propenyl) -9H-f luorene-9-carboxyliC 

10 acid, ethyl ester; w ^ to . 

9-propyl-9H-fluorene-9-carbo X aldehyde, 

9 _ ( 4-cyanobutyl) -N-propyl-9H-f luorene-9- 

carboxamide; „n_i_ 
!_ [9 - (3-phenylpropyl) -9H-f luorene-9-yll 1 

15 ^^Ip-phenylpropy^-a-propyl^H-fluorene^- 
methanol; 

4-hydroxy-l- (9-propyl-9H-f luoren-9-yl) - 

butanone ; ~.„»«ri- 
20 N _ [3- (dibutoxyphosphinyDpropyll -9-propyl 

9H-fluorene-9-carboxamide; 

N _ l5 - (dibutoxyphosphinyl)pentyl-9-propyl- 

9H- f luorene-9-carboxamide ; 
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N-t [4- (1, 3-dihydro-l-oxo-2H-isoindol-2«- 
yl ) phenyl ] methyl ] - 9 -propyl -9H- f luorene- 9 - 
carboxamide ; 

(E) -9- [4- (dibutoxyphosphinyl) -2-butenyl] - 
5 2 , 7-dif luoro-N~propyl~9H-f luorene-9-carboxamide; 
9- [ 4 - ( dibutoxyphosphinyl ) butyl ] -2 , 7 - 
difluoro-N-propyl-9H-fluorene-9-carboxamide; 

9- [4- (diethoxyphosphinyl) butyl] -N-propyl- 
9H- f luor ene- 9 - carbbxamide ; 
10 9- [4- (diphenylphosphinyl ) butyl ] -N-propyl- 

9H-fluorene- 9 -carboxamide; 

[4- [9- (butylthio)-9H-f luoren-9-yl] butyl] - 
phosphonic acid, dibutyl ester; 

(4- [9- <butylsulfonyl)-9H-f luoren-9- 
15 yl ] butyl ]-phosphinic acid, dibutyl ester; 

[4-[9-(butylsulfinyl)-9H-fluoren-9- 
yl] butyl] -phosphonic acid, dibutyl ester; 

5- [4- (dibutoxyphosphinyl) butyl] -N-propyl- 
5H-indeno [ 1 , 2-b] pyridine- 5- carboxamide ; 
20 (E) -9- [4- (dibutoxyphosphinyl) -2 -but enyl] - 

2 , 7-dif luoro^^ 
9 -carboxamide ; 

9_ [4- [4- (1, 3-dihydro-l, 3-dioxo-2H-isoindol- 
2-yl ) phenyl ] butyl ] -N-propyl-9H- f luorene-9- 
25 carboxamide ; 

9- (4- [4~ [ { (2-phenoxyphenyl)carbonyl] amino] - 
phenyl] butyl] -N~propyl-9H-f luorene- 9 -carboxamide ; 

9- [4- {4- (1, 3-dihydro-l-oxo-2H-isoindol~2- 
yl) -phenyl] butyl] ~N~propyl-9H-f luorene-9- 
30 carboxamide ; 

9- [3- [4- (1, 3-dihydro-l , 3-dioxo-2H-isoindol- 
2 -yl ) phenyl ] propyl ] -N-propyl- 9H- f luorene- 9 - 
carboxamide; 

9- {3- [4- (benzoylamino) ] phenyl ] -N~propyl-9H- 
35 f luorene- 9 -carboxamide ; 

9- [3- [ (1, 3-dihydro-l-oxo-2H-isoindol-2-yl) - 
phenyl ] propyl ] -N-propyl-9H- f luorene- 9 -carboxamide ; 
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9 _ [5 - [ (6-ethoKy-2-benzothiazolyl) thiol - 

9H-£ luorene-9-carboxamlde; ^.9. 

B .H-diethyl-9-(2-P r °f« nYl) 9H tlu 
Ca "t e t h yl -9-propy 1 - 9 H- £ luor e na-9-ca rb oK OT ide ; 

B -«hyl-9- (2-propenyl) -9H-*=nth e ne-9- 



c ^ide; ^ hoUnyi)carbonyi] . 9 . propyl . 9H . 

-20-P py t] _ ioetbyl . 9 . propyl -9H-£luoren e -9- 

Car ^;i pro p yl -9H- £ luore I1 -9-y 1 >-l-Pen = .- 
^l-f-propyl-W-fluorene^-ethand. 

1- ( 9- P r«Wl-9H-£lu<»ren-9-yl) -l-butanone ; 

10 ll-dihydro-5- , 2 -propenyl)-«-ProPyl-5H- 
aibenzo- la. d, cyclcheptene-5-oarboxa..ide; 
9- (3-phenylpropyl) -N-propyl-9H- 

30 : - ~ 

10 U-Dihydro-5- ,3-phenylpropyl. 
d^-- U.d^cLo ^ (J . phenyl . 2 . propenyl) 
n cm fiuorene-9-carboxamide; 

,5 P^-^~ ylpropyll -n~ u-^idi^tnyx, - 

9H- f luorene- 9 -carboxamide ; 
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2 , 7-dif luoro-9- (3-phenylpropyl) r N-propyl- 
9H- f luorene- 9 -carboxamide ; 

2 , 7-dif luoro-9- (3~phenylpropyl) -N- (4- 
pyridinylmethyl ) -9H-f luorene-9-carboxamide; 



9- (butylsulf inyl) -9 -propyl -9H-f luorene; 
9- (4-hydroxybutyl) -N-propyl-9H-f luorene-9- 
carboxamide ; 

9- [4- (phenyl thio) butyl] -N-propyl-9H- 
10 f luorene-9-carboxamide ; 

9- [3- (1 , 3-dioxan-2-yl) propyl] ~N-propyl-9H- 
f luorene- 9-carboxamide ; 

9- 13- (l,3-dioxolan-2-yl)propyl]-N-propyl- 
9H- f luorene- 9 -carboxamide ; 
15 cis-N, 9-dipropyl-lH-thioxanthene-9- 

carboxamide , 10- oxide ; 

5 - ( 2 -propeny 1 ) -N-propy 1 - 5H- indeno [1,2- 
b ] pyridine- 5 - carboxamide ; 

(E) -5- (3-phenyl-2-propenyl) -N-propyl-5H- 
20_indeno [1, 2-b]pyridine-5-carboxamide; 

N- ethyl-N-methyl~9- (2^pr6penyl)^9H- — — 

f luorene- 9 - carboxamide ; 

N, 9-dipropyl-9H-thioxanthene-9-carboxamide , 
10, 10-dioxide; 
25 trans-N, 9-dipropyl-9H-thioxanthene-9- 

carboxamide , 10-oxide ; 

9- [3- (dibutoxyphosphinyl) propyl] -N- (2- 
pyridinylmethyl ) -9H- f luorene- 9 -carboxamide ; 



30 piperidinyl ) ethanone f monohydrochloride ; 

N- (5-hydroxypentyl) -9 -propyl -9H-f luorene-9- 
carboxamide ; 

9- (3-cyanopropyl) -N-propyl-9H-f luorene-9- 
carboxamide ; 
35 N- [ [4- [ [ (9-propyl-9H-f luoren-9- 

yl ) carbonyl ] -amino ] phenyl ) me thyl ] - 9 -propyl - 9H- 
f luorene - 9 - carboxamide ; 



5 



9- (butylthio) - 9 -propyl -9H-f luorene ; 



1- (9 -propyl -9H-f luorene-9-yl) -2- (1- 
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- _ 14- (4-aminophenyDmethyll -9-propyl-9H- 

fluorene-9-carboxamide; ^-N-propyl- 
9 _ [3 - (dibutoxyphosplimyi)prop^ 

carboxamide; g_ (3 _ p henylpropyl>-N- 

f luorene-9-carboxamide; _ N -pro P yl- 

9-t3-(4-nitrophenyl) z f f 

9H -f luorene-9-carboxaxnide; H . indenol l, 2- 

5 _ o-phenylproPY 1 )^ prOPY 



25 



30 



35 



f luorene-9-butanamxde; x _ 9H -f luorene-9- 

9 _ ( 5_cyanopentyl) -N-propyi * 

carboxamide; 3 _aioxo-2H- 
9 _ [4 -(dibutoxypbospbinyl)butyx) 
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25 



- 9- {4- [butoxy[2~ (4-morpholinyl)ethoxy]phos- 
phinyl J butyl ] -N- (2,2, 2-trif luoroethyl) -9H-f luorene- 
9 - carboxamide ; 



9- [4- (dibutoxyphosphinyl) butyl] -2 , 7- 
dif luoro-N- (2, 2, 2-trif luoroethyl) -9H-f luorene-9 
carboxamide ; 



(E) -9- [4- (dibutoxyphosphinyl) -2-butenyl] -N- 
propyl~9H-f luorene-9-carboxamide ? 

9- [4- [4- (benzoylamino) -lH-imidazol-l-yl] - 
butyl] -N- (2 , 2, 2-trif luoroethyl) -9H-f luorene-9- 
carboxamide; 

9- [4- (5- (benzoylamino) -2-pyridinyl] butyl ]- 

N- (2,2, 2-trif luoroethylj -9H-f !uorlme^9^c^b 

9- [4- [4- [ (2-phenoxybenzoyl ) amino] ~1H- 
imidazol~l-yl] butyl] -N- (2,2 , 2-trif luoroethyl) -9H- 
f luorene-9-carboxamide ; 

9- [4- [ (2-bromo-5-pyridinyl)amino]butyl]-N- 
propyl~9H-f luorene-9- carboxamide ; 

9- (2- 1 [ [4- (benzoylamino) phenyl] sulf onyl] - 
amino ] ethyl ] -N- (2,2, 2-trif luoroethyl ) -9H-f luorene- 
9 -carboxamide ; 

9- (4-phenylbutyl) -N-propyl-9H-f luorene-9- 
carboxamide; 

3- [ (9 -propyl -9H-f luoren-9-yl) sulf onyl] - 
propanoic acid, methyl ester; 

9- [4- [ (6-ethoxy-2-benzothiazolyl) thio] - 
butyl] -N-propyl-9H-fluorene-9-carboxamide; 

9- [3- [ (6-ethoxy-2-benzothiazolyl) thio] - 
propyl ] -N-propyl-9H- f luorene-9 - carboxamide ; 
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(z) -9- [4- (diethoxyphosphinyl) -2 7 butenyl] -N- 
,2 2 2-trifluoroeth y l)-9H-fluorene-9-carboxamide; 
(2 ' ' 9 I4-(dietho X yphosphinyl)butyl]-N-(2,2,2- 
trifluoroethy^-^fluorene^-carboxaxaide; 

9 _ [4- (dibutoxyphosphinyl) butyl] -n- 
(2,2.3,3, 3-pentaf luoropropyl) -9H-f luorene-9- 
carb oxa.ide; ^^^^u - N -propyl- 

9H-xanthene-9-carboxamide; 

9 _ r 4 - (dibutoxyphosphinyDbutyll -N- 

(2 . 2 .3.3,4,4.4-bep t afluoro b u t yl)-9H-fluorene-9- 

9H-indeno- [2 , 1-b] pyridine- 9 . . _ 
9- 14- 14- I (Phenylsulf onyl) amxnolphenyll 

butyl] -N- (2,2, 2-trif lucroethyl) 

carboxa.ide; _ _ gH _ f luoren _ 9 -yl] butyl] - 

phoS pbon^ 5 acid;^ 

~"t^^o^^95^^- 9 ^^77 
9 _ p- [ [5- I (2-phenoxybenzoyl) ammo] -2- 

ii ki <•? ? 2-trif luoroethyl)-9H- 
pyridinyl] oxy]propyll -N- (2,2,2 tru 

fluorene-9-carboxamide; 
9S [6 _l9-[[(2,2,2-trifluoroethyl)amxno]- 

carbonyl]-9H-fluoren-9-yl]hexyl]pbospbon 1 c add. 

dibutyl ester; 

9- [4- 15- [ (2-phenoxybenzoyl) amino] 

py ridinyl]butyll -N- (2,2, 2-trif luoroethyl) -9H- 
30 fluorene-9-carboxamide; 

9 _ [4 _ [4- (benzoylamino) - 2 -methyl- 1H- 
imi da Z ol-l-yl]butyl]-N-(2, 2 .2-trifluoroetbyl)-9H- 

fluorene-9-carboxamide; ^rhvl- 
9- 14- [4- 1 ,2-phenoxybenzoyl) amino] "2-ethyl 
35 1 H- im ida Z ol-l-yX]butyl-N- (2,2. 2-trif luoroetbyl) -9H- 
fluorene-9-carboxamide; 
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9- [3- ( [2- (benzoylamino) -5-pyridinyl]amino] - 
propyl ] -N* {2,2, 2-trif luoroethyl ) -9H-f luorene- 9- 
carboxamide; 

t [4- (benzoylamino)phenyl]methyl] [2- [9- 
5 [[(2,2, 2-trif luoroethyl) amino] carbonyl] -9H-f luoren- 
9-yl]ethyl]carbamic acid, 1, 1-dimethylethyl ester; 

9- [2- [ t [4- (benzoylamino) phenyl] methyl] - 
amino] -ethyl] -N- (2,2, 2-trif luoroethyl) -9H-f luorene- 
9-carboxmide; 

10 9 - [4 - [butoxy (tetrahydrof uran-2~ylmethoxy) - 

phosphinyl] butyl] -N- (2,2, 2-trif luoroethyl ) -9H- 
f luorene-9~carboxamide ; 

9- [4- [butoxy (2-pyridinylmethoxy) - 
phosphinyl] butyl] -N- (2,2, 2-trif luoroethyl) -9H- 
15 f luorene- 9 -carboxamide; 

9 - [ 4 - ( dipr opoxyphosphinyl ) butyl ] -N- (2,2,2- 
tr i f luoroethyl ) - 9H- f luorene- 9 -carboxamide 

9- [4- [4- [ [ (4-nitrophenyl)sulfonyl]amino] - 
phenyljbutyl] -N- (2,2, 2-trif luoroethyl) -9H-f luorene- 
20 9 -carboxamide ; 

~9^[i z l^^(2^nrtrophenyl)~sulfonyl]- 

amino ] phenyl ] butyl ] -N- (2 , 2, 2-trif luoroethyl) -9H- 
f luorene-9-carboxamide ; 

9- [4- (dibutoxyphosphinyl) butyl] -3 , 6- 
25 dif luoro-N- (2,2, 2-trif luoroethyl) -9H-f luorene- 9- 
carboxamide; 

9- [3- [ [5- [ (2-phenoxybenzoyl) amino] -2- 
pyridinyl] oxyjpropyl] -N-propyl-9H-f luorene~9- 
carboxamide; 

30 9-[6-[ {6-ethoxy-2-benzothiazolyl)thio]~ 

hexyl] -N- (2, 2, 2-trif luoroethyl) -9H-f luorene- 9- 
carboxamide; 

[4-(9-[ [ (2,2,2-trifluoroethyl)amino]- 
carbonyl] -9H-f luoren-9-yl]butyl]phosphonic acid, 
35 di (1-methyl-ethyl Jester ; 

[ [ 4 - [ ( 2 -phenoxybenzoyl ) amino] phenyl ] - 
methyl] [2-[9~t [ (2, 2, 2- trif luoroethyl) amino] - 
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0 arbonyl,-9H- £ lucx e n-9-yUethyl,carba m ic acid. 1.1- 

a^iethyi -;; ( -;;_ phe „ Z(>yl) mino) ^ - 

meth yl lM dno,ethyl,-»-(2.2.2-tri £ luoroethyl)-9H- 
< fiiiorene-9-carboxainide; 

5 I1 . l 4- l 9-a(2.2.2-tri£luoroethyll=^no 1 - 

c^yH^H-fluoren^-yllbutyH-lH-iBiaazol^-yl.- 

^^.T" 5-aiph^l-lH-i»l^ol-2-yl, thiol - 
,0 butyl 1 -N- [2- ,4-^thoxyphenyl.ethyl, -9H-£luo«ne-9- 

( ^.^..-^cthia.olyl) thio, - 

, rl QM_fiuorene-9-carboxami.de; 
butyl] -N-propyl-9H-£luorene 

9 _ [4 - (2-thiazolylthio)butyll -N- (2,2,2 
l5 trif luoroethyl) -9H-f luorene-9-carboxandde; 
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or 

pharmaceutically acceptable salts thereof; 
esters thereof or prodrug esters thereof. 
5 14. The compound as defined in Claim 10 

wherein A is NH and R 2 L 2 is CF 3 CH 2 . 

15. A method for preventing, inhibiting or 
treating atherosclerosis, pancreatitis, noninsulin 
dependent diabetes, or obesity in a mammalian 

10 species, which comprises administering to a patient 
in need of treatment a therapeutically effective 
amount of a compound as defined in Claim 1. 

16. A method of lowering serum lipid 
levels, cholesterol and/ or triglycerides, or 

15 inhibiting and/ or treating hyperlipemia, 
hyper 1 ip idemi a , hyper 1 ipopr o t e inemia , 
hypercholesterolemia, hyperglycemia and/ or 



hypertriglyceridemia, and/or preventing, ^inhibiting" 
or treating atherosclerosis, pancreatitis, 
20 noninsulin dependent diabetes, or obesity in a 

mammalian species, which comprises administering to 
a patient in need of treatment a therapeutically 
effective amount of a compound having the structure 

aV„ va, •^V"^ 

or or R 

25 1 XA IB 

including pharmaceutically acceptable salts 
thereof, N-oxides thereof, 

wherein q is 0, 1 or 2; 

A is (1) a bond; 
30 (2) -0-; or 
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N 

(3) . 

where R 5 is H or lower alkyl, or R 5 together with 
r2 forms a carbocyclic or heterocyclic ring system 
containing 4 to 8 members in the ring; 
5 B is a fluorenyl-type group of the 

structure 




R x is H, alkyl or aryl; 

R 1 is H, alkyl, alkenyl, alkynyl, alkoxyl, 
(alkyl or aryl) 3 Si (where each alkyl or aryl group 
20 is independent), cycloalkyl, cycloalkenyl, 

substituted alkylamino, substituted arylalkylamino, 
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10 



15 



aryl, arylalkyl, arylamino, aryloxy, heteroaryl, 



heteroarylsulf onylamino, arylthio, arylsulf inyl , 
arylsulf onyl, alkylthio, alkylsulf inyl , 
alkylsulf onyl, cycloheteroalkyl heteroarylthio, 
heteroaryl sulf inyl , heteroarylsulf onyl , 
-PO(R 13 ) (R 14 ) (where R 13 and R 14 are independently 
alkyl, aryl, alkoxy or aryloxy, heteroaryl, 
heteroarylalkyl, heteroaryloxy, heteroarylalkoxy, 
cycloheteroalkyl , cycloheteroalkylalkyl , 
cycloheteroalkoxy or cycloheteroalkylalkoxy) ; 
aminocarbonyl (where the amino may optionally be 
substituted with one or two aryl, alkyl or 
heteroaryl groups); cyano, l,l-(alkoxyl or 
aryloxy) 2 alkyl (where the two aryl or alkyl 
substituents can be independently defined, or 
linked to one another to form a ring connected to 
L 1 (or L 2 in the case of R 2 ) at the 2-position) ; 
1,3-dioxane or 1, 3-dioxolane connected to L 1 (or L 2 
in the case of R 2 ) at the 4 -position; the R 1 group 
may optionally be substituted with 1, 2, 3 or 4 
substituents, which can be any of the R 3 or R 1 
groups, or alkylcarbonylamino, cycloalkylcarbonyl- 
amino , arylcarbonylamino , heteroarylcarbonylamino , 
alkoxycarbony lamino , ary loxycarbonylamino , 
heteroaryloxylcarbonylamino, uriedo (where the 
uriedo nitrogens may optionally be substituted with 
alkyl, aryl or heteroaryl) , heterocyclylcarbonyl- 
amino (where the heterocycle is connected to the 
carbonyl group via a nitrogen or carbon atom) , 
alkylsulf onylamino , arylsulf onylamino, 
heteroarylsulf ony lamino , 



he teroary lamino, heteroaryl oxy, arylsulf onylamino , 




o 
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wb«r« J la: CHR 33 , ~C — -CH— CH- or *-C=:C~ > 

R 23 , R 24 and R 25 are independently hydrogen, alkyl, 
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, 
heteroarylalkyl , cycloalkyl, or cycloalkylalkyl; 
5 R 20 , R 21 , R 22 are independently hydrogen, 

halo, alkyl r alkenyl, alkoxy, aryloxy, aryl, 
arylalkyl, alkylraercapto, arylmercapto, cycloalkyl, 
cycloalkylalkyl , heteroaryl, heteroarylalkyl, 
hydroxy or haloalkyl; and these substituents may 

10 either be directly attached to R 1 , or attached via 
an alkylene at an open position; 

R 2 is independently any of the groups set 
out for R 1 , H, polyhaloalkyl or cycloheteroalkyl, 
and may be optionally substituted with one to four 

15 of any of the groups defined for R 3 or substituents 
defined for R 1 ; 

L 1 is a linking group containing up from 1 
to 10 carbons in a linear chain including alkylene, 
alkenylene or alkynylene, which may contain, within 

-20 the-1 inking _chain_^ny ^f _^e^o]^wing ^_ one or two 

alkenes, one or two alkynes, an oxygen, an amino 
group, an oxo group, and may be substituted with 
one to five alkyl or halo groups; 

L 2 may be the same or different from L 1 and 

25 may independently be any of the L 1 groups set out 
above or a singe bond; 

R 3 , R 3 ' , R 4 and R 4 ' may be the same or 
different and are independently selected from H, 
halogen, CF3 , haloalkyl, hydroxy, alkoxy, alkyl, 

30 aryl, alkenyl, alkenyloxy, alkynyl, alkynyloxy, 
alkanoyl, nitro, amino, thiol, alkyl thio, alkyl - 
sulfinyl, alkylsulf onyl, carboxy, alkoxycarbonyl , 
aminocarbony 1 , alkylcarbonyloxy , alkylcarbonyamino , 
cycloheteroalkyl , cyclohe teroalkylalkyl , cyano , Ar , 

35 Ar-alkyl, ArO, Ar-amino, Ar-thio, Ar-sulfinyl, Ar- 
sulfonyl, Ar-carbonyl, Ar-carbonyloxy or Ar- 
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carbonylamino , wherein Ar is aryl or heteroaryl and 
Ar may optionally include 1, 2 or 3 additional 
rings fused to Ar; 

R 3a and R 3b are the same or different and 
5 are independently any of the R 3 groups except 
hydroxy, nitro, amino or thio; 

^ , ^ and 

are the same or different and independently 
10 represent a 5 or 6 membered heteroaryl ring which 
contains 1, 2, 3 or 4 heteroatoms in the ring which 
are independently N, S or O; and including N- 
oxides ; 

X is a bond, or is one of the following 

15 groups : 

(1) — 8 

(o> a . ; 

(2) _o- . 



(3) N- 

20 * 6 



(4) — C— 
R 7 R* 



25 



(5) 



(6) 



R 9 R X0 R 9^ R 10' 



I I 

; or 



( 7 > — C- Y— 

R* R 10 

wherein 

30 Y is O, N-R 6 or S; 

n* is 0, 1 or 2; 

R 6 is H, lower alkyl, aryl, -CMOJ-R 11 or 
-CtO-OR 11 ; 
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R 7 and R 8 are the same or different and are 
independently H, alkyl, aryl, halogen, -O-R 12 , or 
R 7 and R 8 together can be oxygen to form a 

ketone ; 

5 R 9 , R 10 , R 9 ' and R 10 " are the same or 

different and are independently H, lower alkyl, 

aryl or -O-R 11 ; 

r9", and R 10 " are the same or different and 
are independently H, lower alkyl. aryl, halogen or 
10 -O-R 11 ; 

Ril is alky or aryl; 
Rl2 is H, alkyl or aryl; 

with respect to IA and IB, R 2 L 2 cannot have 
an O or N atom directly attached to S=(0) q or 
15 CR*(0H), and for IA, R 2 , L 2 cannot be H; and 

with respect to I, IA and IB, where R 1 or R 2 
is cycloheteroalkyl, R 1 or R 2 is exclusive of 1- 
piperidinyl, 1-pyrrolidinyl, 1-azetidinyl or l-(2- 
oxo-pyrrolidinyl) . 
20 17. The method as defined in Claim 16 
whe r ein the comp ound h as th e struct ure 



25 



18. The method as defined in Claim 16 
wherein the compound has the structure 

(0) q 

N 

Ii B R m 

19. The method as defined in Claim 16 
wherein the compound has the structure 

OE 



B 

R x 



20. The method as defined in Claim 16 
30 where in the compound I, B is 
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A is NH; 

X is a bond, oxygen or sulfur; 

R 3 and R 4 are the same or different and are 

5 H or F; 

R 1 is aryl, phenyl, heteroaryl, imidazolyl, 
pyridyl, cyclohexyl, PO(R 13 ) (R 14 ) , heteroaryl thio, 
indolyl , benzimidazolyl , benzthiazole-2-thio, 
imidazole- 2 -thio, alkyl or alkenyl, 1, 3-dioxan-2- 
10 yl, wherein each of the above is optionally 
substituted; 

R 2 is alkyl, polyf luoroalkyl , alkenyl, aryl, 
phenyl, heteroaryl, imidazolyl or pyridyl, wherein 
each of the above is optionally substituted; 
15 L 1 is a chain containing 1 to 5 atoms in a 

linear chain; 

L 2 is a bond or lower alkylene. 
21. The method as defined in Claim 16 
where in the compound IA , B is ■— .._ 

20 




X is a bond, oxygen or sulfur; 

R 3 and R 4 are the same or different and are 

H or F; 

25 R 1 is aryl, phenyl, heteroaryl, imidazolyl, 

pyridyl, cyclohexyl, PO(R 13 ) (R 14 ) , heteroaryl thio, 
indolyl, benzimidazolyl, benzthiazole-2-thio, 
imidazole-2-thio, alkyl or alkenyl, 1 , 3-dioxan-2- 
yl, wherein each of the above is optionally 

30 substituted; 
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R 2 is alkyl, polyf luoroalkyl, alkenyl, aryl, 
phenyl, heteroaryl, imidazolyl or pyridyl, wherein 
each of the above is optionally substituted; 

L 1 is a chain containing 1 to 5 atoms in a 
5 linear chain; 

L 2 is a bond or lower alkyl ene; 

q is 0, 1 or 2. 

22. The method as defined in Claim 16 
where in the compound IB, 
10 B is 




X is a bond, oxygen or sulfur; 

R 3 and R 4 are the same or different and are 

H or F; 

15 R 1 is aryl, phenyl, heteroaryl, imidazolyl, 

pyridyl, cyclohexyl, PO(R 13 ) (R 14 ) , heteroarylthio, 
indolyl , benz imidazolyl , benzthiazole-2- thio , 
imidazole-2-thio, alkyl or alkenyl, 1, 3-dioxan-2- 

yl r wherein each of-the above-is-optionally— 

20 substituted; 

R 2 is alkyl, polyf luoroalkyl, alkenyl, aryl, 
phenyl, heteroaryl, imidazolyl or pyridyl, wherein 
each of the above is optionally substituted; 

L 1 is a chain containing 1 to 5 atoms in a 
25 linear chain; 

L 2 is a bond or lower alkylene; 
R x is H. 

23. The compound as defined in Claim 1 
having the formula 

30 H^A^B^R* 

wherein B is 
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A is NH 

L 2 R 2 is CH 2 CF 3 

L 1 is -CH 2 CH 2 CH 2 - or -CH2CH2CH2CH2- , and 
5 R 1 is heteroaryl which is a 5-membered 

aromatic ring which includes 2 nitrogen atoms, 
which ring is fused to an aryl ring and is 
substituted on the aryl moiety. 

24. The compound as defined in Claim 1 
10 wherein R 1 is 




25. The compound as defined in Claim 1 
15 wherein R 1 is 
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